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0630p pobOoTOTEeTXHNYECKOro Habopa

PoboToTexHnyecknin Habop Matatalab npegHa3HaueH gns geten B Bo3pacTte oT 4-x Ao 9-tn net. OH cocTonT
13 6510KOB-NPOrpaMm, NaHenu ynpasnieHus, ynpasnatowwei 6awHm n poboTa. NyTem pacctaHOBKM 610K0B
Ha NaHenu ynpaefieHns, yepes ynpasnsioLyto 6awHio poboTy nepegaetca curHan no Bluetooth Ha
OCyLLeCTBNEHVE TOTrO WU MHOTO AeNCTBUA.

MporpamMmmMHble 6510KM MO3BOMAIOT yYEHUKAM OCBarBaTb TEXHONOMM 1 HaBblKK 21 Beka B dpopme urpsl. Mpu
NMOMOLLM 3TOro 06pa3oBaTeNIbHOIO MHCTPYMEHTA AeTK 00YUatoTCA U UTPatoT B TaKTUIIbHbIE UTpbl 6e3
Heo6XoAUMOCTM NCMONb30BaHNA MNNAHLLETOB U NPUNOXKEHNA. Manbilwam Takon cnocob obyyeHns oueHb
NMOHPaBUTCA, TaK Kak Af1A NCMNOMb30BaHMA NporpamMmmHbix 6nokos Matatalab He Hapgo ymeTb unTaTh.

MpocunTbiBaHWe CUTYaUMy Hanepea OUYeHb BaXKHO AJIA Pa3BUTKA JIOrMUYECKOro MbllwneHus. Teopus Muaxe
CTPOMTCA Ha TOM, UTO Pa3BUTIE MHTENNIEKTA YesloBeKa MPOMCXOANT NCXOAA U3 ero CO6CTBEHHOrO OrbiTa.
3apaHna Matatalab nomoratoT yueHnKam 6biTb KpUTUYHEE B CBOMX CY>KAEHUAX Y MOMOTaloT Pa3BUTb
KoMreTeHLmn, Heobxoaumble B 21 Beke.

0630p aetanen

MporpammHbie 6510KMN

MporpammHble 6n10kn Matatalab 6onblve n nx ynobHo 6patb B pyku. CUMBObI, M300paXkeHHble Ha
6nokax, 6yayT NOHATHbI y4eHMKaM no6oro BospacTa. IT! CUMBOSbI JaAyT AeTAM npeacTaBieHune o
penpe3eHTaTMBHOCTY JaHHbIX. YUEHMKM, KOTOPbIe He YMEIOT YATaTb UM He3HaloLWMe aHMTMNCKUN A3blK,
cmoryT 0byyaTtbca 6e3 Kakmx-nnbo npobnem.

MporpammHble 610KN KPeNnATcA K NaHeny yrnpasieHns Npu MOMOLLM MarHUTOB, a TakXKe Npwvi NOMOLL
HebOosbLIVIX OTBEPCTUI Ha 3a[iHEN CTOPOHE Kaxkaoro 6510Ka. LiBeTHaA MapKnpoBKa B HUMKHEN YacTu
Karkaoro 6/10Ka MOMOraeT paccTaB/sATb UX MPABUIbHO A/ CO3AaHNA Paboyero NPorpamMmMHOro Koaa.
HekoTopble 650K/ 0603HaYalOT ABUXKEHVE BNiepea/Hasam, MoBopoT Ha 90 rpadycoB HanpaBo/Haneeo.

Linknnueckne 6510K1 0TBEYAIOT 3@ MOBTOP ABUKEHWIA.

Mpu nprcoeanHeHNN YNCNOBbIX 6510KOB POOOT NoNyyaeT KOMaHAY CKONbKO pa3 MOBTOPUTb onpefeneHHoe
KOJTNYECTBO AeNCTBUN.

Ecnun nocnefoBaTtenbHOCTb AeVCTBUI 0OpamneHa GyHKLUMOHaNbHbIM 6510KoM (fn) 3TO 03HaUaeT, uTo yYeHUK
co3pgan nporpammy WUim anroputm.




OCHOBHDbIE BJIOKUA

AOMNOJIHATEJIbHbIE BJIOKU

OYHKUUU

PA3BJIEYHEHUA

HYACNTOBbIE

MY3bIKAJIbHbIE

MEJS1IOAUN

YIrJ1OBbIE

LVKNNYECKUE
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Po6oT MatataBot - 3To ManeHbKnin poboT Ha Koslecax co CBETOANOAAMU BMECTO a3, KoTopble
pacnonoXxeHbl cnepean Noj oTcoeanHAeMbIM Kynosiom. BHyTpu Kynona Haxoantca purypka, Kotopyro
MOXHO 3aMeHUTb, Hanpumep, Ha urypkKy Lego®. ObyuyeHme CTaHOBUTCA eLle NHTEPECHee., a AeTH, K
TOMY »Ke, MOTyT NepCcoHann3MpoBaTb poboTa.




|_|pl/l BKNMIOYEHNN p060Ta 3BYYUT CUTHaI.

Ha ofHOI KapTe MOXHO pa3mMecTuTb A0 ABYX POOOTOB 1 yUYeHKam npuaetcs pabotaTb BMeCTe, YTOObI
YNPaBAATb NX NepeaBrKeHNEM.

Kopnyc MatataBot

¥rnpaenawwan nnara k k Japsmaenslit Li-llon akkymynatop

LiAHamMK

Jepsartens gna nepa

Koneco x 2

CepeomoTop X 2 A g Waccw MatataBot

YnpaBnsawouwas 6aliHA n naHenb ynpasieHus

KntouebiMn komnoHeHTamun Matatalab aBnatoTca ynpasnatowan 6awwHa n naHenb ynpasneHus.

Kynaon
Purypxa Matatalab-2
Kamepa pacnoidaBadng miobpameHna

Ynpaenawowan SawHa

HHgu=aTop cTatyca
| MaruTHeid 2amok

MNaHenb ynpasneHns

KHonga «CTapTs




Korpa nporpammMHbie 6/10KM YCTaHOBJIEHbI Ha NMaHeNN ynpaBneHus, CefyeT HaxkaTb OPaHXKeBYIO KHOMKY
«CTapT», ynpasnaioLasn 6allHA HaYHET CYMTbIBATb KOA C 6/T0KOB NPy MOMOLLM Kamepbl pacno3HaBaHNA
n306paxkeHns (Mo prCyHKam Ha 611oKax) 1 oTNPaBUT KoMaHAy po6oTy no Bluetooth.

PoboTt OBMXKETCA MO KapTe COorflaCHO CXemMe pacCTaHOBKU 610KOB Ha NaHenu ynpaBneHnA.

Mo Kynonom ynpaenaAtoLien 6aliHn TakKe HaxoanTCA ManieHbKasa ¢urypka. Kynon otcoegnHaemblii, a
dUrypKy MOXXHO 3aMeHUTb Ha GUrypKy u3 Habopos Lego®.

Cmbicn ¢urypok B 6aLuHe n poboTe cBOANTCA K TOMY, UTOObI AeTr CMOrnn NoHATb GyHKuuMio Bluetooth -
npuvem 1 nepegaya coobLeHnN&

OnuncaHve KapTbl

Kaxapblit HAbop KOMMNNEKTYeTCs KapToW, pa3feneHHomn Ha 16 yacTei. Kaxaas yacTb npeactaBiseT cobom
onpeaeneHHylo MecTHOCTb. KapTa no3BosnseT yueHnKam nepemellaTb pob6oTa OT MECTHOCTY K MECTHOCTM
Npw NOMOLLM KOZA, KOTOPbIV OHY CO3JatoT NporpamMmmHbiMy 6i1okamu. LindpobykseHHan
KapTorpaduueckas ceTka faeT BO3MOXKHOCTb YY€HVKaM Pa3BUBATb TaKne HaBbIKM, KaK YTeHMe KapTbl,
OPUEHTUPOBaHUNE, NCMONIb30BaHNE KOOPAWHAT, MOVCK HYXKHOIO HampaB/ieHUs.

Kaprl C 3aJaHMAMU nojesieHbl Ha 3 YPOBHA, NO3BOJIAA YYEHNKaAM NMPOABUITaTbCA Ha CBOEM MYTHU
o6yqu|/|ﬂ BCe fanblue 1 aasiblle.




MpenarcrBua v pnarm

B Ka>kgom Habope ecTb NNacTUKOBbIE NPENATCTBYA, KOTOPbIE MOXXHO PAa3MeCTUTb Ha NYTU CJieJOBaHNA
po6oTa. Takum 06pa3om, yueHnKam NpUxoanTCA NPOCYNTLIBATb ABMXKEHNE poboTa Hanepeg, 4Tobbl
HanmcaTb NPaBUIbHbBIN KOA.

MnacTrKoBble LBETHbIE ¢niary B KOMMeKTe HeobXxoaMbl Ansi 0603HAYEHMA Havana 1 KOHLA MapLipyTa
ABVIXXEeHUA. DTO MOMOraeT yueHKam B pacrnpenesieHny 6y10KoB 1 co3aHny Nporpammbl anst pobora.

Ina nHTepecHoro n ycnewHoro obyuyeHns Matatalab npegnaraet obyvatowmmca NPONTM NCAbITAHNA 13
KapTbl 3a4aHUN.

NcnbiTaHnA pa3geneHbl Ha 3 YPOBHA CNIOXHOCTY U pa3MeLLeHbl MO pa3HbIM KapTamM COOTBETCTBEHHO.
KapTa 3agaHuii 1-ro ypoBHSA cOAep»KUT UCMbITaHWUA, CBA3aHHbIE C NepeMELLEHEM B ONPeaeNeHHY0
MECTHOCTb. B KapTe 1-ro ypoBHA MCNOMb3YyIOTCA CamMble OCHOBHbIE 6/IOKM U MPOCTelLne ABUXKEHMA.




C nepexoaom Ha 2- YPOBE€Hb HAYMHAIOT NOABJIATbCA NPENATCTBMA U 3ajlaHUA Ha COCTaBNEHNE 6onee
CNOXKHOro Koga. K oCHOBHbIM NpPporpaMmmMHbLIM 6nokam ,D,O6aBJ1F|lOTCﬂ yncnoBsble 6110KN 1 610KK MeJ'IO,D.I/IIZ.

KapTa 3aaHuni 3-ro ypOBHA COAEPKUT CaMble CJIOXKHbIe 3a4aun MO NPOrpaMMUpPOBaHMIO. B KHure

npeacTaBneHbl HOBble MAapPLLIPYTbl ABMXEHNA poboTa, NpeasiaraeTca UCNONb30BaTb LUKANYecKkme 6noku,
610KN GYHKLMIA (QNrOPUTMbI), @ TaKXKe YNCNOBble 60K,

Tl T1 B T I 77 7 7 O e

Komnnekrauus

» YnpaBnawwasn 6awHa - 1

» [MaHenb ynpaBneHus - 1

» Po6or-1

» Kab6enb gna sapagku - 1

» Dbnokmn gBMXeHna - 16

» Bnokn GyHKuum - 4

»  Lnknnyeckne 6nokm - 4

» Yucnosble 6510KK - 8

» DBnoku cnyvyamHoro uvcna - 2

» Kapta-1

» KpacHble n1acTMKOBble NPenATCcTBUA - 8
» LiBeTHble nnacTukoBble ¢naru - 3




BknoyeHne n BbiKNKOYEHUE

3apﬂnKa, BKJ/Il0OYeHMne N BbilKJlo4YeHne

[na Toro, uto6bl NONb30BaTLCA YNpaBnaoLwen bawHen n pobotom 13 Habopa Matatalab nx Hago 3apsaxaTb,
NCrosnb3ys Kabenb 13 KoMMeKTa.

[nAa BKnoyeHnaA ynpasnsatoLwen 6allHN HaXXM1UTe Ha KHOMKY Ha 3afiHel naHenu BHU3y 6awHu. Cnepegm
BHW3Y 3aropuTcs CBETOBOW MHAMKATOP. [pn cuntbiBaHUM Kofa HaluHen 6yaeT 3aropatbCA NPAMOYrOSbHbI
KpaCHbIN MHANKATOP, PAaCNONOXKEHHbIN MOA UHANKATOPOM BKIOUEHMA. ITO O3HAYAET, UTO KOA Obin
NPOYMTAH 1 NOCNaH PO6OTY. [1ns BbIK/OUYEHNA GaLLHN HAXXMUTE U YAEPKNBaNTE KHOMKY, MOKA He NoracHeT
NHAVKATOP Cnepeau.

Ana BknoyeHna poboTa HaXXMUTE ManeHbKYI0 NPAMOYTOfbHYI0 KHOMKY Ha 3agHel naHenu poboTa.
3aropuTca CUHUIN MHAMKATOP, PAaCMONOMXKEHHbIN BO3/1e KHOMKW BKtoUeHWA. PO6OT nponrpaeTt KOPOTKyto
Mesiofmto, 0603Hauas, YTo OH BKIIOUYUIICA, FOTOB MOJy4YaTb COOOLEHMNSA OT GaLLHN U FOTOB K
NPOrpamMmmmnpoBaHuio. AN BbIKNOYEHWA HAXKMUTE 1 yAEP>KMBANTE KHOMKY BbIKNIOYEHWS, UHAMKATOP HauHeT
MUraTb, a poboT NponrpaeT KOPOTKUIA 3BYKOBOW CUTHAI.

Mys3biKanbHbiin Habop

[leTn MoryT coCTaBnATb JIOOVMbIe NECHU U MENOANN, UCMOJb3Ys My3blKasibHble 610K 1 67T0KM Menoanii
Matatalab.
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» 32 My3blKa/bHbIX 6/10Ka
» 10 6noKoB menoaui
»  KapTouku c npumepammn menoamnin

1 2 3 4

[lo, anbTOBbIN KoY Pe, anbToBbIV KNioY Mw, anbToBbIV Kntou — Da, aNbTOBbIN KoY Corlb, aNibTOBbIV KIOY

5 6

7

T8, anbToBbIN KoY Cu, anbTOBbIN KoY
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8 9 10 mn

Lo, 6acoBblii Kntoy Pe, 6acoBblii Koy Mu, 6acoBblii Knioy Da, 6acoBblii KoYy Conb, 6acoBbli Knioy

*1/4 ToHa. BEprLI.IKa 6nokoB NOoBOPaYMBaAETCA N MOXKET COOTBETCTBOBATb OAHOMY 13 7 TOHOB.
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Na, 6acoBbiii Kntoy Cu, 6acoBbIit KoY
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2 3
Menogwna 1 Menogua 2 Menogua 3

4
Menogua 4

Menogua 5

ellreefers
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6 8
Menogua 6 Menogua 7 Menogua 8

MpourpbiBaeT MENOAMIO COTTACHO HOTHOMY CTaHy Ha 6J1oKe.

9
Menogua 9

10
Menogua 10




Ha6op ana pucosaHunsa

Mpu nomoLyM NporpaMMpPOBaHMA AETU MOTYT CO3[laBaTb PUCYHKM U rpaduKn. Jnsa co3gaHnA reoMeTpuyecKnx
buryp oHun 6yayT UCcnonb3oBaTb NPOABUHYTbIE MPOrPaMMHble 6TOKN.

» 10 yrnoBbix 610KOB
» 3 CMblBaeMbIX LBETHbIX nepa
» KapToukun c npumepamv pucyHKoOB

2 5
Yron 30° Yron 36° Yron 45° Yron 60° Yron 72°

J10s° |1 120° [l 135° |l 144°

6 7 10
Yron 108° Yron 120° Yron 135° Yron 144° Yron 150°

*Pa3mecTunTe yrnoBoi 6510k nog 6510KoM ABUXKEHUS, YTOObI MOBEPHYTb HanpaBo/HaneBo Ha X rpaAycoB.
X = rpapyc yrnosoro 6sokKa.




O6pazosamesibHbie cmaHOApmMol
ISTE, NGSS, K12 Computer Science Network

CornacoBaHHble CTaHAAPTbI

ISTE (mexxpyHapoaHan accoumanma no pa3BuTnio MHGOPMaLNOHHbIX TEXHONOMMI B
o6pasoBaHun):

1c - obyyatoLwmecs NCNosb3yoT TEXHONOM N, KOTOPble NO3BOJIAOT Pa3fyHbIMU cnocobamm
MPOAEMOHCTPMPOBATL CBOW 3HAHWA, YMEHUA, HABbIKW 1 Yepe3 NpaKTUYecKre pesynibTaTbl OCMbICANUTb U
yNyywmTb npouecc obyyeHus.

1d - o6yL|a|ou.|v1ecn BnageoT 6a30BbIMM 3HAHMAMMN 06 OCOBEHHOCTAX COBpPEMEHHDbIX TEXHONOrnM, CNOCo6HbI

aenatb Bbl60p, MCNONb30BaTb HY>KHbIE MHCTPYMEHTDbI ANA peeHnA CToAWmnx nepen HAMN 3aay, YCTPaHATb
BO3HUKawOWne I'IpO6J'IeMbI, a TakXKe OCBanBaTb CaMOCTOATEJIbHO, Ha OCHOBE npmo6peTeHHoro OrMbITa, HOBblE
TEXHONOIrNN.

Kputnuyeckoe mbiwuneHuve

3d - obyuatoLmecs KOHCTPYMPYIOT 3HaHMeE, aKTUBHO uccreya 06BbeKTbl, MPOLEeCChl, ABNEHNA 1 NPobnemMbl
peanbHOro M1pa, BbiABUras 1 pa3BrBas COOCTBEHHbIE UAEN, @ TAaKXKe HAXOAA PelleHnA HeCTaHAAPTHBIX
3afau.

OTKpbITOCTb HOBOMY 3HaHUIO

4a - o6yqa|ou.||/|ecs| 3HAOT 0CO6EHHOCTM npouecca NpoeKTNpoBaHNA peIeHNA 3afa4vn U TWaTeNlbHO €ro
NIaHMPYIOT B Npouecce reHepaunn naen peanbHbIX NPaKTUYECKNX 3a4a\.

4c - o6yL|arou.w|ecn pa3pa6aTb|Ba|0T, TeCTUPYKT N COBEPLLUEHCTBYIOT MPOTOTUNMDI pemeHl/l|7| npouecca
NPOEKTNPOBaAHUA.

4d - obyyatowmecs cnocobHbl pelaTb HEOAHO3HAUHbIE 3a4auli OTKPLITOrO TUMa, MPOABNAS HACTOMUYMBOCTb
NS JOCTUXKEHNA LIeNN.

BbluncnnurenbHoe MmbilwneHmne

5a - obyvaiowmecs GopMynvpytoT 3a4aun B BUAE, MOAXOAALEM AJIA PELIEHNA C MOMOLLbI0 COBPEMEHHbIX
TEXHOJIOT I TaKNX, KaK aHaNn3 JaHHbIX, MOAENNPOBAHME, UCCNIEA0BAHME U MOUCK PELIEHNA HAa OCHOBE
aNropUTMUYECKUX NOLXOA0B.

5c - obyuatowmeca BbIAeNAoT B 3a[jaYe COCTaBHble YacTy, U3BMIEKalOT Hanbonee BaXkHyto nHdOpMaLuio,
pa3pabaTbiBaloT MHGOPMALMOHHbIE MOAENV ANA aHaNn3a NoBeAeHNA CJIOXKHbIX CUCTEM UMM 0becneyeHns
Hanbonee 3¢pPpeKTMBHOro NpoLecca peweHna 3agayn.

5d - obyuatowmeca pasburpatoTca B npoueccax aBToMaTr3aumm 1 UCNOJb3YOT anropuTMUYecKme Noaxombl,
yTObbI pa3paboTaTb NOCNE[OBATENIbHOCTD LIAroB MO CO34aHUI0 U TECTUPOBAHMIO aBTOMATU3MPOBaHHbIX
peleHnn. 12




TBOpueckoe B3aumopencrene

6C - 06yualoLMeCa YETKO 1 ACHO GOPMYNUPYIOT CJIOXKHbIE UAEW, NCNOSb3YA pa3fiMyHble LppoBble
WHCTPYMEHTbI, B TOM YMC/E CPeACTBa BU3yanv3aLunn 1 KOMNbIOTEPHOTO MOAENVPOBAHMS.

CoTpyAHNYECTBO M KOMaHAHaA paboTa

7a - obyuaroLmeca ncnonb3yT UdpoBble MHCTPYMEHTbI A1 KOMMYHMKaLMK CO CBEPCTHUKAMN U3
Pa3NINUYHbIX COLMANbHBIX U KYNIbTYPHbIX FPYNM B AUanore, KOTOPbIN paclMpAET rpaHuLbl
B3aMIMOMOHMMaHWA 1 06yyeHus.

7b - 0byuatoLmeca NCnonb3yT TEXHONOMMN COTPYAHMYECTBA BO B3aVMOAENCTBUN C APYTUMM TI0AbMU, B
TOM YKMCIIe CO CBEPCTHMKAMI 1 SKCMEepPTaMu, C LieSIblo U3yyeHus NPo6/ieMHbIX BOMPOCOB C PasHbIX TOUEK
3peHus.

7¢ - obyuatoLmecs BHOCAT KOHCTPYKTMBHbIN BKNa B KOJINIEKTVBHYIO [eATeNbHOCTb, 6epyT Ha cebs
pasnunyHble ponu 1 06A3aHHOCTY, AeNCTBYA B MHTEpPecax BCell KOMaHAb.

NGSS (HayuHbIn cTaHAApPT cneayloLero NoOKoNeHuns):

O6yuarlowmecs MoryT:

K-2-ETS1-1 - 3agaBaTb BONPOCHI, NPOBOAUTb UCCNIEfOBaHNE, COBMpPaTh MHPOPMaLMIO O CUTyaLuu,
KOTOPYIO HEOOXOAVMMO M3MEHUTb, MyTEM onpeaesieHns NPobnemMbl, ANs peLeHns KOTOPOo NoHaaoobuTcs
YAYULWNTb CYLLECTBYIOLWNIA AN UCMOSNIb30BaTb HOBbIM OOBEKT UM MHCTPYMEHT.

K-2-ETS1-2 - co3paBaTtb NpoCTON HAbPOCOK, PUCYHOK MK GU3NYECKY0 MOAENb, 0O BACHAIOLLYIO KaK
06beKT 1 ero GyHKL MM MOMOryT B peLLeHN NOCTaBIEHHOWN Npobnembl.

K-2-ETS1-3 - aHanu3npoBaTb AaHHble, NONyYEHHblE MYyTEM TECTUPOBAHMA ABYX OOEKTOB,
npefHa3HayYeHHbIX AN peweHna Npobnemsl, BbIABAATb UX Clabble U CUbHbIE CTOPOHbI.

CSTA (accouymnauyma yuntenein nHpopmatTmkm):

O6yualowmecs MoryT:

1A-CS-01 K-2 - BbI6GUpaTh M MCNONb30BaTb HEOOXOAMMOE Af1A BbINOIHEHMA KOHKPETHOW 3afaun
nporpamMmmHoe obecrneyeHmne, NOHNMaTb, YTO Y KaXKAoro Nosib3oBaTeNs eCTb CBOW Habop NporpaMmm 1
JEeNCTBUI A BbIMONHEHNA 3aaun.

1A-CS-03 K-2 - onncatb BO3HMKLIYO NpobnemMy C NporpammHbiM obecrieyeHnem n obopyaoBaHuem,
NCMOsb3yA NOAXOAALLYIO TEPMUHONOTMIO.

1A-DA-07 K-2 - HaxoguTb cpean AaHHbIX rpadurKkn 1 BU3yanbHyo MHGoOpMaLmio, 06 bACHATb UX U CTPOUTb
Ha X OCHOBAHWN NPOrHO3bl.




1A-AP-08 K-2 - mogennpoBaTb exxefjHeBHble MpoLecChbl NyTem NOCTPOeHUA anropuTMoB 1 CefoBaTb UM
(nowaroBble MHCTPYKLUMNK) ANA 3aBepLUeHWA MOCTaBNEHHbIX 3a4au.

1A-AP-09 K-2 - MofiennpoBaTb CXeMbl XPaHEHMS AaHHbIX MPOrpaMmamu 1 UCMOb30BaTb 3TU AaHHbIE MPW
MOMOLLY YNCEN 1 JPYrUX CUMBOJIOB, MCMOMb3YEMbIX AJ1A NPefACTaBNeHUs MHPOPMaLUN.

1A-AP-10 K-2 - co3gaBaTtb NporpaMmbl C NOCNe40BaTENIbHOCTbIO AENCTBUN U NPOCTbIX LNKIOB AN
BblpaXkeHnAa naeun nnvm o6osHayeHna npobremol.

1A-AP-11 K-2 - npeBpaluathb waru, Heobxoanmble Ana peleHna Npobnembl, B YETKYHO NOC/IeA0BATENbHOCTb
NHCTPYKLMNA.

1A-AP-12 K-2 - pa3pabaTbiBaTb MiaH, ONMCbIBalOLWWIA NOC/IefoBaTeIbHOCTb AEACTBUIN NPOrPaMMbl,
npoucxogaLme cobbITUA, ey NPorpaMmmMbl U OXNAAEMbIV pe3ynbTar.

1A-AP-14 K-2 - HaxoguTb 1 UCMPABAATb OWWOKN B anropyTMe NporpaMmbl UV B NpOrpaMme, BKJIloUatoLLei
B ce6 NocnefoBaTelbHOCTb AeNCTBUI U NPOCTbIe LUKIIbI.

1A-AP-15 K-2 - ncnonb3ya npaBuiibHyt0 TEPMUHOMOMNIO, ONUCaTb COBEPLLIEHHbIE LWaru 1 caenaHHbI BbiIbop
BO BpeMs pa3paboTKM Nporpammbl.

K12 Computer Science Network (craHgapT o6yyeHunsa nipopmartuke):

OpraHusauuna n CBA3b MexXxay ceTaMmn

Ina nepegaumn ibopmauumn gpyr Apyry BblUNCIUTENbHbIE YCTPOMCTBA UCNONb3YIOT CeTb. Ha HauanbHbIX
YPOBHAX 00yualoLWmecs y3HaloT, YUTO KOMMbIOTEPbI MOMOTAOT UM 00LWATbCA C APYTMMU IOAbMY, YBUAETD
pa3nnyYHble MeCTa, Y3HaTb, YTO NPOUCXOAUT B MUpe. 1o mepe 06yUeHsA, OHN HAUYMHAIOT MOHMMaTb, Kak
nHGOpMaLMA NonyYaeTca 1 nepefaeTcs B 3aBUCMMOCTM OT THMa CETU.

KOMI'IbIOTeprIe CEeTN MOXHO NCMONb30BaTb ANA O6LIJ,eHI/IF| ciioabMun, AeENNTbCA C MUPOM CBOUMK naeaMI.
MHTepHeT NMOMOra€eT HaM B 3TOM, NCMNOJIb3yA Pa3J/IndHbl€ TUMbI NOAKITIOUEHNN.

YT100bI MHOPMaLKMA OGbina NepefaHa UM NoslyyeHa Heobxoamm cnocob nonyyeHns/nepegaun -
dur3nyeckmnin nnm 6ecnposopgHoi. MIHorga oguH cnocob BbinrpbiBaeT nepeq apyrum. iudopmauyus
pa3brBaeTcA Ha ManeHbKKe YacTy - MAKETbI, KOTOPbIe OTCbIIAOTCA NO-OTAENBHOCTU, @ 3aTemM cobupatoTca
BHOBb B OHO LieNoe B NyHKTe npuema. PoyTepbl 1 CBUTYM MOMOTatOT NPaBUSIbHON Nepefaye nakeTos
nHpopmaymm.




Busyanusauusa n npeo6pasoBaHue

JaHHble npeobpasytoTca B npouecce cbopa, undpoBon 06paboTkm 1 aHanm3a. Ha HayanbHbIX YPOBHAX
obyuatoLmecs n3yyvaioT Cnocobbl MPYMEHEHNA NPeobpa3oBaHUs 4j1A YNPOLEHWA NONyYeHHbIX AaHHbIX. 1o
Mepe 0byuyeHVA OHM HAaUMHAIT NCMOJIb30BaTb Hoee CoXKHbIE OnepaLun, NO3BoNALWME OOHAPYXNUTb
CXOXKMe YepTbl M MoKazaTeny Mexay PasfiMuHbIMU UCTOYHMKAMM JAHHbIX.

JlaHHble WNPOKO NUCMOSb3YTCA B MOBCEAHEBHOM 06LeHNN. JTioan NCNOMb3yT KOMMbIOTEPDI, YTOObI
npeobpa3oBaTb AaHHbIe B ApYryto GopMy NpeacTaBfeHUs 4aHHbIX, HanpyuMep, B rpadukm 1 Tabnmub.

TNioan BbIGUPAIOT OnNpeaeneHHble aCMeKTbl U YacTy JaHHbIX, KOTOPble JOMIKHbI ObITb MPeobpa3oBaHbl,
OpraH130BaHbl, CrPYMNNMPOBaHbl U KnaccudrLMpOoBaHbl AN NPeAcTaBleHUs Pa3fNYHbIX TOYEK 3peHUs 1
ycnewHoro obmeHa uHpopmavmen, CObpaHHOM U3 STUX AaHHbIX.

BbiBogbl 1 mogenn

AHanu3 gaHHbIX - 3TO NNLWb OfHA M3 obnacTen, rae WMpoKo NpruMeHaeTcs MHpopmaTtrka. MHbopmaTuka u
HayKa UCMONb3yOT AaHHble AA BbIBOJOB, TEOPUI MU MPOrHO30B, OCHOBbIBAAC Ha MHbOPMaLmK,
MONyYEHHOW OT NOMb30BaTENEN U UMUTALMOHHBIX Mogenei. Ha HauanbHbIX YPOoBHAX obyJatowmecs
13y4yaroT cnocobbl MCNONIb30BaHMA AaHHbIX A1 COCTaBAEHNA NPOCTbIX MPOrHO30B. [1o Mepe 0byyeHUsa oHM
13y4yaoT cnocobbl NPOBEPKY TEOPUI M MOHUMAHUA CUCTEMbI Yepe3 NCMONb30BaHNE NMUTALMIOHHbIX
MoAenen, a TakKe HauMHaT MOHUMATb, YTO NPOrHO3bl 1 BbIBOAbI CTPOATCA Ha 6ONbLUMX 1 6osee CNOXHbIX
MaCCMBaAX JAaHHbIX.

HaHHble NCNoNb3yrTCA ANA 3aKno4YeHA BbIBOAOB U COCTaBNEHNA NPOrHO308B. BbiBoApbl, YTBEPKAEHNA NN
NPOrHO3bl O cobbITusAX, KOTOPbIE HEJIb3A CPa3y YBUAETb, HaCTO CTPOATCA Ha yXKe paHee I'IOJ'Iy'-IeHHOVI
I/lHd)OpMaLIVII/I. npOFHO3bI nyteepXneHna o 6y,U,)/IJJ,I/IX cobbITnAx CTPOATCA Ha yXKe MMeLWNXCA wabnoHax u
MoryTt ObITb npencrtaBneHbl B BUAe Fpad)I/lKOB mnnn Ta6J'II/IL|,.

TOYHOCTb AaHHbIX U MPOrHO30B 3aBNCUT OT CTENEHN AOCTOBEPHOCTU AAHHDbIX. Ha TouHOCTb NPOrHo30B "
BblIBOOOB BINAIOT MHOIO d)aKTOpOB, Hanpumep, KoNnn4yecTBo 1 pesieBaHTHOCTb C06I/|paEMbIX OaHHDbIX.

AnroputMamu Nonb3yTCA Kak Niofu, Tak U KOMMbloTepbl. Ha HayanbHbIX YpoBHAX obyyatowmecs y3HatoT 06
anropvTMax Ha peasnibHbIX MpUMepax, NoAxXoAALLMX UM No Bo3pacTy. o mepe 0OyueHnA OHM Y3HAIOT O TOM,
KaK MOXHO YNy4LlnTb, CKOMOUHUPOBATb MM Pa3buUTb anropyTM Ha ellle MEHbLLWIA, @ TaKXKe O MeTofax
OLEHKWN KOHKYPUPYHIOLLMX anropUTMOB.

CO3,D.aHI/le n aiegoesaHme onpeneneHHbIM npoueccam ABNAETCA YaCTbio yeloBeYECKOM XN3HW. HYacTb 3TUX
npoueccoB MOXHO BblpPa3nTb B Ka4eCTBE aJITOPUTMOB, MOHATHbIX KOMIMbIOTEPY.

O,D,I/IH N TOT 2Ke pe3ysibTaT MOXKHO NMONYYNTb, NCNOJIb3yA Pa3NMNYHbI€ aJITOPUTMbI. B HEKOTOPbIX CiyYaax anA
onpeneneHHbIX CI/ITyaLI,I/IIZ noaxoaAT TONbKO onpeaeneHHble anroOpuTMbl.




KomMnbloTepHble MPorpaMmmMbl XpaHAT 1 UCMOMb3YIOT AaHHbIE B BUAE NepeMeHHbIX. Ha HauyanbHbIX yPOBHSIX
obyualoLmecs n3yyaioT, YTO PasfINYHbIe TUMbl AHHbIX, TaKMe KaK ClI0Ba, YMCIa UK n306paXkeHuns MoryT
ObITb MCMOMNb30BaHbl MO-Pa3HOMY. [10 Mepe 06yUeHMA OHU Y3HAIOT O NEPEMEHHbIX U CNOCcobax opraHmn3aLmm
OTrPOMHBbIX MAaCCUBOB JAHHbIX B CTPYKTYPbl CO CIIOMKHOW nepapxmei.

MHd)OpMaLI,I/Iﬂ O HaCToALWEM MNPE MOXKET ObITb npencrtaBneHa nocpeacTtsom KOMI'IbIOTepHOI7I nporpamMmmbl.

npOFpaMMbI XPaHAT N NCNOJIb3YIOT AaHHbIE, TaKME KaK Yndia, CJioBa 1 V|306pa>|<eva. Twun gaHHbIX
onpepnenaer ,D.eVICTBI/Iﬂ n anVI6yTbI, OTHOCALWNECA K HNM.

Ynpasnsawwume CTPYKTypbl onpeaenaiT NOPAAOK BbINONIHEHUA AeNCTBUN anroputMa Uiy nporpammbl. Ha
HayasNbHbIX YPOBHAX 0OyyatoLmMecs y3HatoT O NOC/eA0BaTE/IbHOM BbIMOIHEHWM U NPOCTbIX YNPABAAOLNX
CTpyKTypax. [lo mepe obyueHna OHM ry6xKe Norpy»KatoTca B MaTepuran 1 y3HatloT 0 KOMOMHaLUM CTPYKTYp,
noAAep KMBaoLLMX PaboTy CIIOXKHbIX MPOrpamMm.

KOMI'IbIOTepr caenyrort CTpOFOVI nocnenoBatesibHOCTU I/IHCTp)/KLI.I/IIZ, AdBTOMATU3NPYIOWKNX 3adauy.
BbinosiHeHNe KOMaHA MOXKeT 6bITb HenocnenoBaTesibHbIM - MOBTOP 6nokoB I/IHCTp)/KLl,I/IVI 1N NCnoJib3oBaHnMe
cobbITns 44 3anycka I/IHCprKLI,I/IIZ.

YHpaBnmou.u/le CTPYKTYPbI, BKJTIOYaA LUMKIbI, O6pa6OT‘-IVIKI/I cobbITUn 1 YCNOBHbIE KOHCTPYKUMN
NCNonb3yrTCcA AnAa yToyHeHnA npouecca BblMOJIHEHUA. YcnoBHble KOHCTPYKUNN Bbl60p0‘-IHO BbIMOJTHAOT
nnm NponycCcKkarT NHCTPYKLUNN B 3aBUCMMOCTU OT NOCTaBJIEHHOTO YC10BUA.

CospaHume nporpamm

Mporpammbl CO3aat0TCs NPV MOMOLLM Habopa onpeaeneHHbIX MPOLECCOB, KOTOPbIE JOBOJIbHO YacTo
MOBTOPSAIOTCA 10 TEX MOP, NMOKa NPOrpaMMUCT He ByeT AOBONIEH pe3ybTaToM. Ha HauyanbHbIX YPOBHSAX
obyualoLmecs y3HalT Kak 1 3a4eM CO3[atoT Nporpammbl. [1o mepe obyueHra OHM Y3HAIOT 1 06paTHYtO
CTOPOHY MPOrpPaMMMPOBAHNA, CBA3AHHYIO C MPUHATEM CNTOXKHbIX PEeLUeHUN, BKTtoYaa TpeboBaHNs
nonb3oBaTesniei, pacyeT 3pPeKTNBHOCTH, STUUYECKME HOPMbI U TECTUPOBAHME.

Mporpammbl CO38al0TCA COBMECTHO rpynnov nogen ana Kakon-nmbo Lenm - Bbipa3nuTb CBOU UAEN UK
06paTnTb BHUMaHMe Ha Npobnemsi.

CO3[J,aHI/Ie nporpamMmmbl - 3TO O4YE€Hb CNOXHbIN npouecg, BKJ'IIO‘—IaIOLIJ.I/IIZ B cebn pa3pa60TKy, co3fjaHne n
TECTNPOBAHKE. Bo BpemMA pa3pa60T|<|/| 4acTo NpmMXoanTCcA NCnoib3oBaTb 3@aHOBO CyIJ.l,eCTByIOLIJ,I/IVI Koa nnn
6paTb Nno 4acCTu KOoAa M3 pPa3indyHbIX NpOorpamMmm.

Jioan Bceraa TeCTUpYIOT Nporpammy Ha paboTocrnocobHOCTb, OHM UCMPABAIOT OLUINOKM 1 HEJOYETbI B
HepaboTaloLWMxX YacTAx NporpamMmmbl. [TOBTOP BCEX ITUX AEVCTBUI MO3BONAT CO3aBaTb U ynyyluaTb
nporpammbl.
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PoboToTexHnuyeckun Habop MatataLab nogxoaut ana peten B Bo3pacte ot 4-x go 9-1m net. icnonb3ysn
NnporpammHble 610K, yYeHVNKN ynpaBnstoT po60TOM, KOTOPbIN NoslydaeT curHanbl no Bluetooth ot
ynpasnsowel 6awHy 1 NaHenn ynpaBieHuns.

Habop BkntouaeT B ceba ynpasnatoLyto 6allHio, naHenb ynpasnieHns, poboTta Ha Konecax U NporpaMmMHble
6nokun. Paamep nporpammHbIx 6710KOB MPYIMEPHO paBeH pasMepy ABYX KUPNNUYMKOB Lego®. bnoku
pa3MeLLaloTCA Ha NaHeny ynpaBneHna B NociefoBaTeNbHOCTH, HeOOXOAMMON ANA CO34aHMA NPOrPamMMHOro
Kopa. Ynpasnatoowaa 6alHA cuMTbIBaeT pacrnonoxKeHre 6110KOB 1, N0 HaXaTuio OpaHXeBOM KHOMKKU «CTapTy,
oTnpasnaeT Kog po6oTy no Bluetooth c KomaHaoM HauaTb ABUXKEHNE.

YueHunkn MOTryT NPOAEMOHCTPUNPOBATb CBOW HABbIKWA, HEO6XO,£U/IMbIe B 21 Beke, yepes COBMeCTHYH pa60Ty n
nornyeckoe mbllneHune.

ﬂ,OI'IOJ'IHVITeJ'IbeII7| MaTepuan MOHO HaWTN B KOHLE 3TOrO YPOKa.

OcHOBHbIe uenun

» [oHATb NpMHUMN PaboTbl C pOH6OTOTEXHNYECKUM Habopom MatatalLab 1 6nokamu aBuxeHuA.

Llenun ypoka

» [MoHAaTb dyHKUMIO Kaxkgoro 6noka poboToTexHnyeckoro Habopa Matatalab.
» OO6BbACHWTL pasHMLY MeXay OTNpPaBAEHNEM U NOyYeHNEM COOOLLEHNIA.

» Cospgatb nporpammy ana pob6ota MatataBot, ncnonb3ysa 6noku gBrxeHus.
» Hayuntbca pabotaTb B KOMaHze.

CraHpapTbl

» ISTE: 1d;4c, 4d; 5¢, 5d; 7b, 7c
» NGSS: K-2-ETS1-1, K-2-ETS1-3, 3-5-ETS1-2, 3-5-ETS1-3

» CSTA: 1A-CS-02, 1A-CS-03, 1A-AP-10, 1A-AP-14, 1B-CS-03, 1B-AP-08, 1B-AP-10,
1B-AP-11, 1B-AP-15, 1B-AP-16

Bpema

60 MUHYT




Ha rpynny n3 4-x yenosek:

» 1 Habop KapToueK C CMMBOJTaMK

» Pob6oToTexHnyeckun Habop Matatalab. icnonb3yembie B AJaHHOM YpOKe KOMMOHEHTbI:
» Ynpaenaowasna 6alHnA

MNaHenb ynpasneHnsa

PoboT MatataBot

bnokun pBunXeHunA

KapTta
» Kapta3agaHun 1-ro ypoBHs

» YuyeHnyeckme TeTpagm

NMoaroroBKa npenofaBatens

» 3apAaguTe ynpasnatowme bawHn n pobotos MatataBot

Ana Kaxpgow rpynnbl 06yvatoLmnxcs:

» PacneuvaTtanTe 12 KapToueK C CMMBONamMK ABMXKeHUA (4 - Bnepep, 3 - Ha3ag, 3 — HanpaBo, 2 — HAaNeBO).
» [logrotoBbTe no 1 Habopy aeTanen Habopa, Heo6XoAMMbIX ANIA 3TOFO YpOoKa.
» Paszpanite obyyarowmmca KapTy 3agaHnin 1-ro ypoBHs.

» KopgmpoBaHue 6no0Kamu: npoLecc CoCTaBneHNA NPorpamMmmbl NPy NOMoLLn 6510KOB, Ha KOTOPbIX
0603HaueHbl cneumanbHble CUMBOJIbI.

» MocnepoBaTenbHOCTb: NHCTPYKLNN, PACIONOXKEHHbIE B ONpefeieHHOM nopsake.

» CBa3sb no Bluetooth: ctaHgapTt gna 6ecnpoBoaHON CBA3N YCTPONCTB HAa KOPOTKMNX BOSTHAX.

» Po6oT: ycTponcTBo, CNOoCobHOE BbIMOMHUTDL HABOP CIOXKHbIX AeNCTBUIA, 3aMPOrpaMMMPOBAHHBIX UK
3aKOAMPOBAHHbIX KOMMbIOTEPOM.

» Mporpamma nam KoA: cnewLyanbHbI HAGOP NHCTPYKLNIA, KOTOPbIE AOMXKEH BbIMOMHUTL KOMMNbIOTEP.
» Kaprta: p1CcyHOK unu n3obpa<eHve Ha N0CKOM NOBEPXHOCTU BCEN NN YaCTU TEPPUTOPUN.




BBepeHne

«PoboToTexHnyeckmnin Habop MatatalLab coctout ns ynpasnsatowien 6awHu, naHenn ynpasneHua, PasnmnyHbix
NPOrpaMmmHbIX 610KOB 1 po6oTa. B 3TOM YpoKe Mbl 06CyAM OCHOBHbIe YacTy Habopa, NoMeM NPUHLMMbI
ABVKEHMA pobOTa, NPOBEAEM €O MO KapTe 1 NPONAEM BCe UCMbITAHWSA B KapTe 3ajaHUin 1-ro ypOBHS».

» CnpocuTte y y4eHMKOB 3a4eM HYXXKeH NMOBOPOTHbIN CMrHan B aBToMobune. Yto nponcxoauT, Korga nx
poauTeny BKNOYAKT 3TOT CMrHan? (MalivHa NoBopayMBaeT HanpaBo 1 Haneeo). CnpocuTe
YUEHVKOB KyAia eLle MOXKeT exaTb MalluHa (Bnepep v Ha3ag,).

» [lonpocuTe y4eHMKOB BCTaTb B PAS Ha PaCcCTOSHMM BbITAHYTOW PYyKK Apyr oT gpyra. lMNonpocute nx
caenatb War Brnepes 1 NoBepHyTb HaMpPaBo, a 3aTeM CAeNaTh LWar Ha3aj U NOBEPHYTb HaNeBo.
MoBTOpUTE 3TO YNpPaXKHEHNE HECKONBbKO Pa3, YToObl MOHATb HACKONbKO XOPOLLO YYEHUKM
OpUeHTUpYtoTCA. B criyyae He06X0AMMOCTI, MOBTOPUTE C YYEHNKAMU HanpaBNeHWs ABUKEHUS.

» Pacnpepenute yueHMKOB Mo rpynnam u3s 3-4-x YenoBek. Y Kaxxgo rpynnbl 4OXKHO 6biTb cBO6OAHOE
mMecTo Ana paboTbl. Kaxxaasa rpynna gomkHa 6yaeT BbINONHWUTDL ONpeaeneHHyio nocnefoBaTeNibHOCTb
faencteuin. MlonoxuTe Ha NON KapTouKy, 0603HayvaloLLyto ABMXKeHUE Bnepea. PacnonoxmTe octanbHble
KapTOuKM TakUm 06pa3oM, YTOObI yUEHVKI CMOTN BbIMONHUTL 3ajaHHYI0 NOCeloBaTeNbHOCTb
LENCTBUIA. YUEHUKM B rpynne JOomKHbl paboTaTb coobuua, UToObl BbINOAHUTL 3afaHue.

» «[nAaToro, Ytobbl paboTaTb C pobOTOTEXHMYECKMM Habopom MatataLab Ham Heo6x0aMMO Pa3NoOXNTb
nporpammHble 610K/ Ha NaHeNy ynpas/ieHns, a 3aTeM yrnpasnaioLlan 6allHsa CUMTaeT nxX
nocnepoBaTenibHOCTb. OHa 3aNOMMHAET pacnosioxeHune 6510KOB 1 oTnpasnaeT MHGopmaLmio no
Bluetooth po6oTy MatataBot. B cBoto ouepeab po6oT HauMHaAET ABUXKEHME COrNAacHO TOMY, KaK Oblnu
pacrnono)keHbl NPOrpamMmmMmHble 6510KM Ha MAHeN ynpaBieHna». «<4To 3HaUWUT OTNPaBNATb
nHpopmaumio?» «4To 3HaUNT NonyyaTb MHPOPMaLMIO?»

» [ycTb yYEeHUKN BbICKaXKyT CBO€ MHEHME 1 NMOMPOOYIOT 06bACHUTb pasHULLY.

» Ynpaenstouwan 6awHA = oTnpaBuTb UHGOPMaLKIO » Po6oT = nonyuntb nHpopmaLmio

» Pa3pgaiiTe KaXkgon rpynmne no ogHoMy poboToTexHmyeckoMmy Habopy MatatalLab v no ogHom
KapTe 3agaHunm 1-ro ypoBHs.
» OO6paTnTe BHMMaHVeE YYEHVKOB Ha ynpaBnAioLyio 6allHio, NaHenb ynpaBneHus, poboTta u 610Ku
ABVIXKEHNA.
» OO6bACHWTE 1 NOKaXNTe, Kak BKNOUUTb BallHIo 1 poboTa.
» O6bAcHUTe NpuHUKMN paboTbl 6awHM 1 Pob0oTa, Kak OHM CBA3bIBAOTCA APYT C APYroM Mo
Bluetooth. 20
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» [lycTb yueHnKM pacKkpoloT KapTy 1 OTKPOIOT KapTy 3agaHum 1-ro ypoBHaA. HazoBuTe camu (nnm nyctb
3TO CAEeNaoT YYEHNKIN) PasfINyHble SKOCUCTEMbI, OTOOpaXKeHHble Ha KapTe. MNoKaXXnTe Ha 3HaKu
«CtapT» 1 «OVHWLWY», NYCTb YYEHUKM PACCTaBAT MX Ha KapTe. CKaXXnTe yueHnKam pacnonioxuTb poboTa
Ha KBagparte «Jlec» Takmm 06pa3om, utobbl rnasa pobota cMOTpenmn Ha KBagpaT «BynkaH».

» CnpocuTe yYeHNKOB CKOJIbKO LIArOB JOMKEH cieNaTb po6oT YTobbl NepeiTn K BynKaHy (1 war). MNyctb
YUYEHUKMN Pa3MeCTAT OAMH 610K ABMXEHUA Ha NaHenu ynpasneHna. Obpatute BHMMaHWe yYeHKOB Ha
NNHMIO BHM3Y 6/10Ka. CKaXkKnTe yYeHrKam, YTo 610K HYKHO pacrnonoXKuTb Ha NaHenn ynpasneHms
TakMm 06pa3om, UToObl IMHUA Gbina BHU3Y. YUEHUKN MOTYT MPOBEPUTb Ce65, NepeBepHyB CTpaHULy
KHUI 3aJaHUN.

» CKaxunTe yuyeHnKam, YTobbl OHM HaXkanun 60sbLUYIO OPaHKEBYIO KHOMKY Ha NaHenn ynpasneHus.
Bo3MoXxHa 3aepKKa B HECKOJIbKO CEeKyH[, 3aTeM rnasa poboTa 3aropATcA 3efieHblM, 1 OH caenaet
OOMH Luar B CTOPOHY KBajpaTa C By/IKaHOM (nocsie 3Toro Heobxoammo ybpatb NporpammHbIi 610K ¢
naHenu ynpasneHus).

» [lycTb yueHUKM nepeBepHyT cTpaHuLUy KHUTK. CKaxkuTe 1M, 4To Tenepb poboTy Heobxoanmo
noBepHyTb. [onpocrTe nx HalTn 610K, KOTOPbLIV MO3BONUT PO6OTY NOBEPHYTb HAMPaBO. YUEHNKN
6epyT HYXHbI 610K, CTaBAT €ro Ha NaHesb YNpPaBieHUsA, HAXXNMAIOT Ha OONbLUYIO OPaHXKEBYHO KHOMKY
N CMOTPAT, Kak pob6oT noBopaumsaeT. MNonyuunnocb? Hy>kHO N1 nonpo6oBaTh TO e camoe C Apyrm
6nokom?

» Tenepb ganTe yyeHMKaM BO3MOXHOCTb paboTaTb B rpynnax v 3aBepLinTb BCE UCMBITAHNA U3 KHUTU
3afaHuni 1-ro YpoBHsA. YumTenb 06X0aUT BCe rpynmbl, NTOMOraeT B Cilyyae He06XoANUMOCTM 1 OTBeYaeT
Ha BOMNPOChI.

CobepuTe BCeX yUEHMKOB AJ1A 3aBEpPLUEHNA YPOKa.




Cpes 3HaHMN

«Mbl HayuMnncb NONb30BaTbCA 6IOKaMU ABVMKEHWIA. Mbl MOHANN KakM 06pa3oM NponcxoanT obLeHne
mexay poboTtom n ynpasnatowen bawHen. Mbl y3Hanu, uto npu nomowwm Bluetooth ynpasnatowan 6awHa
cunTbIBaET MHbOPMaLMIO C MaHeNnV ynpaBnieHns, rae pacrnonoXKeHbl MPorpammMmHble 610K, 1 oTNpaBnsaeT
ee poboTy».

MyCTb yuyeHMKIN OTBETAT Ha CleaytoLme BONpoChI:

KakoBa ponb 3HaKOB, HAPUCOBAHHbIX HA MPOrPaMMHbIX 6110Kax?

Hackonbko BaxHyto ponb urpaet Bluetooth ana MatatalLab?

Yemy Bbl HAYUMNIMCb BO BPEMSA UCNOJIb30BaHNA 6OKOB ABUMXEHUA?

Kak 6bl Bbl U3MeHWN CBOIO PaboTy ¢ 6noKamu ABUKEHNA?

HackonbKko ycnewHo Balua rpynna npoLna NCnblTaHua U3 KapTbl 3aaHniA 1-ro ypoBHsA?
Y70 3HAUUT oTNpaBnATb UHGopMaumio?

Y70 3HauUUT nonyyatb MHbopmaLuio?

MNMocne TOro, Kak YYEHUKN OTBETAT Ha BONPOCHI, NYCTb OHN HAPUCYIOT B CBOUX TETPaAAX 6noKun OBUNXeHWA,
MX pacnonoxeHme Ha naHenn ynpasneHnAa n HannwyT O TOM, YTO OHW Y3Halln 13 YPOKa.

JononHutenbHble 3afaHNA

Co3panTe nnakart, Ha KOTOpOM 6yﬂyT nepevyncneHbl BCce 610KM OBUXEHNA C 06BbACHEHNEM KX (I)yHKLl,VIIz.
MnakaT TakXKe JOMKEeH BKoYaTb |/|306pa>KeH|/|e ynpaBnmou.leVl 6GalHM 1 NaHenn ynpasJieHUA.

MpwvaymariTe Urpy, B KOTOPOW HaJo OTNPaBAATb U MOyYaTb COOOLLEHNA. ITO MOXKET ObITb Urpa U3 cepui
«nepegan apyromy» - OAUH yUYEeHUK NPULYMbIBAET COOOLLEHNE 1 TOBOPUT APYromy, BTOPOI — TPETbEMY U
Tak pganee. [lOTOM yYeHUKIN MOTYT 06CYANTb, KaK U3MEHUOCb N3HAYaNIbHOE COOOLLEHME MO CPABHEHUIO C
TeM, KOTOPOE NMOJTYYWS NOCNeLHUN B LIEMOYKe yUeHMK. MOXKHO NpefioXnTb yueHKamM NpugymaTb CBOK

COOCTBEHHYIO UFPY Ha TEMY OTMPABKYM 1 MOSyYEHUA COOOLLEHUN. BO3MOXHO, 3TO ByAeT CBA3aHO C KaKoM-
HUOYAb CMOPTUBHOWN UTPOIA, FAE HY>KHO NepedaBaTb APYr APYrY, HAaNpUMep, Msu.




MoaymanTe

TexHonorusa Bluetooth oueHb BaXkHa 1 UCNonb3yeTcA B pa3Hbix chepax Hallel Xn3Hu. Kak Bbl fymaerte,
KaKue ycTponcTea ncrnonb3ytot Bluetooth? Mouemy s1a TexHonorus BaxHa? Yto 6bl 66110, ecnm 6bl y Hac He
6b1110 3TOM TEXHONOrNN?

Mporpamma unm Kog — 3To onpeaeneHHbIn HAbop NHCTPYKLNIA, KOTOPbIE AOMXKEH BbIMOMHUTL KOMMNbIOTEp. B
KaKMX QpYrvx ciyyasax Mbl UCMONb3yeM Habopbl MHCTPYKUMIA? YTO cnyumnTca ecnm ybpaTtb YacTb UHCTPYKLUUIA
13 cnucka? Kak ato otobpasmntcs Ha Koge?




AETANU AJTA YEFO HY>KHO?
MATATALAB
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Korpa yyeHuK B NepBbI pa3 NpuUXoguT LKOY eMy C/IOXKHO B Hel OPUEHTUPOBATbCA, OH He 3HaeT, rae
HaxoAATcA, Knaccol, bubnmnoteka, ctonoas. LLikona ana Hero, kKak nabupunHt. Co BpemeHeM OH 3arnoMnHaeT
pacnonoXxeHne Bcex 06bEKTOB B LWKONe. B poboToTexHMueckom Habope Matatalab ectb pa3nunyHblie
nporpammHble 6510KK1, KOTOpble NO3BONAT POOOTY NepeABMraTbCA U3 OQHON TOUKM KapTbl B Apyryto. B aTom
YPOKe Mbl MO3HAKOMIM YUYEHUKOB C NlabpurHTamn. YueHrKn 6yayT nonb30BaTbCs KHAraMy 3aaHuni 2-To 1
3-ro ypoBHem, YTo6bl MOHATb NPUHLMM PAabOoTbl YNCNOBBIX, LMKINYECKMX ONOKOB 1 6110KOB GYHKLUI B
coueTaHun ¢ 6510KaMn ABUXKEHUS.

ﬂ,OI'IOJ'IHI/ITeJ'IbeIe MaTepuanbl K 3aaHNAM MOXHO HaNTK B KOHUE 3TOro ypokKa.

OcHOBHbIe uenun

» [loHMMaHVe BaXXHOCTU NOCNe0BaTENIbHOCTN KOAQ, MCMONb3YA B/I0KM ABMKEHWA, YNCTIOBbIE BI0KM 1
610KM QYHKL M.

Llenun ypoka

» HayuuTbca paboTaTtb B KOMaHAe.
» 3anporpammupoBaTb poboTa MatataBot Ha npoxoXxaeHne UCNbITaHW, NCNONb3ys 6NOKK
LBVIXKEHUA, YNCNIOBbIEe 6I0KM 1 6NOKN GYHKLMIA.

CraHpapTbl

» ISTE: 1d; 3d; 4a, 4d; 5a, 5d; 7b, 7c
» NGSS: K-2-ETS 1-1, K-2-ETS 1-2, K-2-ETS 1-3 3-5-ETS1-2, 3-5-ETS1-3

» CSTA: 1A-CS-01, 1A-AP-10, TA-AP-11, TA-AP-14, 1A-AP-15, 1B-CS-03, 1B-AP-08,
1B-AP-10, 1B-AP-11, 1B-AP-15, 1B-AP-16

60 MUHYT

Bpema




1 6yMakHbI NaBUPVHT ANA KaXAoro yyeHuvKa

1 KapaHAaLW Ha KaXkaoro yyeHrKa

HoyTbyk n npoekTop

[na Kaxgow rpynnbi:

PoboToTexHnueckun Habop Matatalab. cnonb3yembie B fJaHHOM YpOKe KOMMOHEHTbI:
YnpasnaAtowana 6alHA

MaHenb ynpaBneHus

PoboT MatataBot

Bnokun aBuxxeHUs, yuncnosble 610KK, LMKIMYECKE 6110KKN 1 6noKK GYHKLNIA
My3bikanbHble 6710KM

MNpenatcTeuA

Onaru

KapTta

KapTa ropoaa

KapTa 3agaHui 2-ro ypoBHs

KapTa 3agaHui 3-ro ypoBHA

» YueHnuyeckue TeTpagm

MoarotoBKa npenoaaBarensA

» 3apapuTe BCe ynpasnawwme 6aliHm 1 Bcex poboTos.

» CkayanTte NabMPUHT, KOTOPbIN HAXOAWUTCA B KOHLIE 3TOr0 YPOKa, ANnA OTO6paxKeHnA Ha
npoeKkTope.

» Cpenanite no 1 Konuu nabupmrHTa ANA KaXkaoro yyeHnKa.

» Paspante no ogHomy poboToTexHnyeckomy Habopy MatatalLab kaxgow rpynne.

» Y6eautecb, YTo y BCEX FPYNN €CTb KapTbl 3aaHNiA 2-ro 1 3-ro YpOBHEN.

» Ybepnutecb, YTo y BCex rpynn ectb Kapta MatatalLab n kapTa ropoga.

JITaGMPUHT: NYTV NN HECKOMNBbKO NYTEN, y KOTOPbIX €CTb TOUKA OTMPABNEHUSA U KOHEUHAA TOYKA NN GUHMLLL.
KapTa: p1cyHOK nnm n3obpakeHrie Ha NnocKor MOBEPXHOCTUN BCEN UM YacTU TEPPUTOPUN.

Kopg: Habop crielmanbHbIX YKa3aHUM UM MHCTPYKUWIA 419 KOMMbIOTEPA, KOTOPbIE OH AO/MKEH BbINONHATD.
OTnapkKa: Nnovck 1 ycTpaHeHne oWKnOOoK B annapaTHOM My MPOrpaMmmMmHOM obecrneyeHny KoMnbloTepa.
QyHKUMA: BCe nporpammmpyemble GYHKLUN MMEIOT BXOA 1 BbIxoA. DYHKUMA COQEPXKUT MHCTPYKLNN,
KOTOpble YKa3blBaloT Kak CO3AaTb BbIXOZ 13 BXOAa.

Limkn: nocnenoBaTenbHOCTb MHCTPYKLNIA, KOTOPas MOCTOAHHO MOBTOPSAETCA, MOKA He OyeT BbiNMOJIHEHO
ycrnoBue.
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» CetkKa: undpobykBeHHOe 0603HaUEHME, MOMOraLLEe HANTM TOYHOE MeCTO Ha KapTe. O6bluHO, 6yKBbI
pacronaratT No ropusoHTanu, a unudpbl — No BEPTUKAIN.

» KoopaunHara: Habop undp, ykasbiBaloLwmx TOYHOE NOSIOXKEHME.

» KooppauHaTHasA NnocKoCTb: JByXMepHas MOBEPXHOCTb C ABYMsA NepeceKaowumnca
nepneHANKYNAPHbIMU IMHUSAMK, HA KOTOPbIX HAXOAATCA TOUKM, COrfacHo KoopanHatam X n Y.

» YnopapoueHHasA napa: napa unces, UCnosib3yemblx 41 PacrofioXKeHNA TOYeK Ha KOOPAVHATHOM
NNocKocTu. YnopagoueHHas napa 3anucbiBaeTca B BUAE (X,y), rae X - 3To KoopauHata X, y - koopauHarta Y.

» TouKa nepeceuyeHus: TOUKA, rAe NEPeCceKalnTCa UK CXOAATCA ABE IMHNN.

» [MMapameTp: uncno, KOTOpPOE yKa3blBAeT KOMMbIOTEPY CKOJIbKO Pa3 HEOOXOANMO NMOBTOPUTb 3afjaHHOE
nencreme.




BBepeHne

«J1TabMpPVHTbI — 3TO 3anyTaHHbIe TPOMMHKM, Yepe3 KOTOPble HeO6XOAMMO NPONTK. ¥ NabMPUHTOB eCTb CTapT
WK TOYKa OTNPaBIeHNA, MyTb, MO KOTOPOMY HEOOXOAMMO NPOWTH, NHOTAA CBOPayYMBas B pa3Hble CTOPOHbI,
1N GUHMLW NN KOHEYHaA TOYKa. B 3ToM ypoke Mbl NonbITaeMcs MPOWTI NabMpPUHTbI, YTOObI 3aBEpPLWNTD
NCNbITaHWA U3 KapTbl 3aaHNIN 2-r0 U 3-T0 YPOBHSA».

» PaspanTte Kaxxgomy yyeHVKy no ogHOMYy 6yMaxKHOMY NabUPUHTY U3 ONONHUTENIbHbIX MaTepUanoB B

KOHLIe YpoKa.

» CKaXuTe yyeHnKam, YTobbl OHM YCTAHOBUM KapaHAallK Ha CTapTe U, He OTPbIBas ero 1 He NcNpasnAn
OLWKNOOK, oW A0 KOHLa NabrpuHTa.

» [lonpocuTe yueHUKOB NOAENUTLCA APYT C APYrOM CBOUMU BNEYaTAEHVAMN O MPOXOXKAEHUN NabUprHTa.
lMoHMMaIOT NN OHK, B YeM OHU OWINGNNCD, rae Hao OblIo CBEPHYTb UM BEPHYTbLCA Ha3aa?

» OTo6pa3unTe NPy NOMOLLMN NPOEKTOPa CBOK KOMUIO TAOGMPUHTA 1N NOKAXKNTE NPABUSIbHbIN MY Tb,
NOBTOPAA 3a0Q4HO HanpasJieHVe ABUXKeHuA (MpaBo, NeBo, Brepen).

» PaspanTe kaxgow rpynne no ogHomy poboToTexHuyeckomy Habopy MatatalLab n no ogHon
KapTe 3ajaHnin 2-ro YpoBHA.

» O6paTtute BHNUMaHNE yYeHNKOB Ha HOBble BNOKW: UNCNOBbIE, LMKNNYECKNe, 6noKn GyHKLUIN 1
My3blKasbHble 6110KM.

» [onpocute yueHnKoB OTKpbITb KapTy Matatalab.
» Kaprta3agaHui 2-ro ypoBHs:




Monpocute y4eHMKOB OTKPbITb KapTy 3afaHui 2-ro YPOBHSA Ha YpoBHe 2-1. [ycTb OHU pacnonoxat poboTa
Ha KBagpaTe «Jlec» Tak, YTobbl ero rnasa cMoTpenu Ha KBagpat «O3epo». YKaXKmMTe Ha CUMBOJIb,
pacrnonoXxeHHble B MPaBOM BEPXHEM YTy CTPaHULbI.
CnpocuTe yueHUKOB Kak caenaTtb Tak, 4Tobbl poboT gowen ao o3epa. [py 3TOM OTMETbTE, UTO OH JOKEH
0601TV NPEeNATCTBUA. YUEHUKN MOTYT MPOBEPUTb CBOW KO, NEPEeBEPHYB CTPaHULLy.
YyeHunKn paboTatoT B CBOVX FPymnnax, NbiTasCb COCTaBUTb KOA 1 UCNPaBnAA OWKOKM B Ciyyae
Heob6XoaMMOCTM.
Mepen Tem, Kak NePENTUN K YPOBHIO 2-2, paCCKaXmUTe YYeHMKaM O YMcNIoBbix 6nokax. Ecnm yctaHoBUTD
yncnoBor 6nok nNog 6510KoM ABMXKEHMSA, TO POOOT ceNaeT CTOMbKO LIAroB, CKOMIbKO YKa3aHO Ha YMC/IOBOM
6n0oke. B ypoBHe 2-2 uncnoBoi 610K 2 03HayaeT, uTo poboT caenaet 2 wara Bnepeg nocsie Toro, Kak
nonyunt KomaHay. O6bACHNUTE yUeHUKaM, YTO TaKM 0O6Pa3OM MOXKHO COKPaTUTb UCMONb3yemoe
KONMYeCTBO NPOrpaMMHbIX 6I0KOB A1 [OCTVXKEHWA LieNn.
Tenepb panTe BO3MOXHOCTb yUYeHUKaM paboTaTb CAaMOCTOATENBHO B FPyNnax v NPONTN UCNbITaHUA B KapTe
3afjaHu1I 2-ro YPOBHSA. Yuntenb 06XoauT BCE rpynnbl, NOMOraeT B CJlyyae HeoH6XoAMMOCTU 1 OTBEYAET Ha
BOMPOChI.
MonpocuTte y4eHMKOB OTKPbITb KapTy 3afaHuni 3-ro YpoBHSA Ha YpoBHe 3-1. [ycTb OHU pacnonoxat poboTa
Ha KBagpaT «Jom» Taknm obpa3om, UTobbl ero rnasa cmoTpenu Ha KBagpar «LLkona». [lonpocuTe yueHNKoB
YyCTaHOBUTb GJiar B KOHLE MapLipyTa 3TOro ypoBHs. [onpocnTe yYeHNKOB PacMoNoXKnTb NPenAaTCTBUA
COrnacHo cxeme.

» KapTa 3agaHui 3-ro ypoBHs:

3A0AHUNA

Q




» O6DbACHWTE, UTO POBOTY HY>KHO CZieflaTb MHOTO LLIAroB, a KONMYeCTBO B6/I0KOB OrpaHnyeHo. PacckaxunTe
YyUYeHMKaM O UMKInYeckux 6nokax. Linknuueckre 610KM NCNonb3yoTcsa Hapagy C YACIOBbIMY A4JiA TOTO,
yTOObI 33faTb NOBTOPEHUe AecTBUS. O6bACHUTE Pa3HMLY MeXAY OTKPbIBAOLNM U 3aKPbIBAOLLM
LUMKANYECKUM 6510KOM. BO3MOXKHO, yueHMKam 6yeT CTIOKHO 3TO MOHATb, MO3TOMY yUMTEN0 HEOOXOAUMO
MOMOYb MM B COCTaB/IEHUU NPaBUIbHOIO KOAA. YUEHUKUN AOMKHbI MPOBEPUTb PaboTy KoAa, a 3aTem
06CcyanTb, Kak LMKNnyeckme 610Kkm nomornm poboTty fontn go drHUwa B kBagpate «MekapHs».

» [ycTb yuyeHUKM NoNpobyoT NPONTM YPOBEHb 2-3 CaMOCTOATENIbHO, paboTas B CBOMX rpynnax. Yuntenb

06x0aMT BCE rpynmnbl, MOMOraeT B C/lyyae HEOOXOAMMOCTM 1 OTBEYAET Ha BOMPOCHI.

Monpocute yYeHNKOB OTKPbITb YPOBEHb 3-3 1 Pa3noXunTb BCe HEOOXOAMMbIE KOMMOHEHTbI TaK, Kak
MoKa3aHo Ha cxeme. CnNpocuTe Y yUYEHVKOB, FAe HaXO4MTCA KOHeYHaa Touka MapLpyTa poboTta. Ckopee
BCEro, yYeHVK/ OTBETAT, YTO OHA HAaXOAMTCA B Yy KapTbl. YKaXK1Te yYeHnKam Ha Lmdpbl 1 4nicna,
pacnonioXeHHble Ha KapTe. Nonpocute nx Ha3BaTb KOOPANHATY UM YNOPAZOYEHHYIO NAPy KOHEYHOW TOUKM
(F,1). Ha aTon ctagun o6y4yeHnmn HET HEOOXOANMOCTM FY6OKO 13yUYaTb KOOPAUHATHYIO CETKY.

O6BbACHUTE YUYEHMKAM, YTO ANA CO34aHNA KOAA U3 MeHbLUEro KonnyectTsa 610KOB MOXKHO TaKKe
ncnonb3osatb GyHKUMK. Co3aaHme GyHKLMM COCTOUT 13 ABYX WaroB. [lepBbii — pa3melleHne 6noka
bYHKUMI Ha naHeny ynpaBneHns N Koga, KOTopbi HeoOXoaMMO 3anncaTb B 3TOT 650K, Bropow —
COCTaBJIEHME eLlle OAHON CTPOKM KOAa, K KOTopoi fobaBnsaeTca 6ok GyHKLMIA 13 NepBOro Lara.
Ynpasnaiowaa 6awHa cumtaeT 06a Koga (3anncaHHbIn B 6510Ke GYyHKLUUIN 1 BTOPYIO CTPOKY, Pa3MeLLeHHYI0
pPAAOM C HUM). Po60T MatatBot BbINONHUT AeNCTBUA, 3anncaHHble B 6noke GyHKLWIA, a TakxKe Te AeNCTBUS,
KOTOpble Obinv 3anrcaHbl BO BTOPOW CTpoKe KoAaa. TakkKe, Kak 1 LMKmyeckmne 6noku, 6noku GyHKLni
MO>XHO MCMONb30BaTb AJ1A TOrO, YTOObI COKPATUTb KOMIMYECTBO Pa3MeELLAEMbIX HA MAHeNN yrnpaBneHns
6noKOB.

BO3MOXHO, yueHMKam 6yaeT CJIOXKHO 3TO NMOHATb, MO3TOMY YUMTEN0 HEOH6XOANMO NOMOYb MM B COCTAB/IEHNM
NPaBUIbHOIO KOAA. YUEHVKN [OMXKHbBI MPOBEPUTbL PaboTy KOAa, a 3aTeM 00CYANTb, Kak 6110KK GYHKLNI
nomornu poboty gonTtn go dmHmwa (F,1). 37




» [JlanTe BO3MOXHOCTb yUYeHMKaM 3aBePLUNTb BCE UCMbITAHUA U3 KapTbl 334aHNN 3-r0 YPOBHA. Yuntenb
06xoanT BCe rpynnbl, MOMOraeT B cJlyyae HeoOXoAMMOCTM 1 OTBEYAeT Ha BOMPOChI.

Co6ep|/|Te YYE€HNKOB AJ14 3aBEPLUEHNA YPOKa.




Cpe3 3HaHuNn

«CerogHA Mbl NPOXoANIY NAbUPWHTLIL. 18 3TOro Mbl UCNOJb30BaNN PasfivyHble NPorpamMmmMHbie 610KN 1
nomorny poboTy NPonTX No KapTe».

MycTb yyeHVKM OTBETAT Ha criefyioLme BONpochi:

Kaknm 06pa3om Mbl co3ganu nabupuHT Ha KapTe?

YeMm NoxoXkm nabupuHTbI 1 KapTbl?

HackonbKo ycnelwHo Bbl co34aBany Kog Ha NaHenu ynpasneHus, YTobbl TOMoYb poboTy NPOnNTY
no Kapre?

» Jlerko nn Bam yganocb NponTu BCe UCMbITaHUA U3 KapTbl 3aJ4aHWi 2-TO N 3-TO YpOBHen?

Mocne Toro, KaKk yYeHVKM OTBETAT Ha BOMPOChI, MOMPOCKTE MX HAPMCOBATb UN HAaNucaTb B CBOUX
YUEHMYECKNX TETPAAAX UCTOPUIO O TOM, KakK pO6OT MPOXOANI BCE YPOBHU KapTbl.

JononHutenbHble 3afgaHNA

«HapucyiTte B cBouX TeTpagax NabupuHT. Yoenutech, uto y nabupuHTta ectb ctapT 1 puHmw. He 3abyabTe
L[,06aBUTb B TAOVPUHT pasnunyHble MOBOPOTbI U TYNMKW. Hapucyinte KapTy cBoero nabupuHTa. NomeHantecb
APYr C ApYrom nabvpuHTamm n nonpoodymnTe Nx NPonTm.

«YTO6BI MPONTM NABMPUHT UM KapTY HY>KHO BbINTU U3 HaYasIbHOM TOUKM MapLIpyTa, MATA NO
onpefeneHHol Jopore, NoKa He JoifeTe 0 KOHEUHOW ToOUKM MaplupyTa. Co3panTte 3-MepHyio Mofesb
[OPOrv 1 CHAbaWTe ee pa3NNYHbIMK NPENATCTBUSAMU. B KauecTBe NpenATCTBMIN NCMONb3YINTe KamMeLlKu,
NNCTbA, 6ymary. Bo3MOXHO, Bbl 3aXOTUTE MOCTPOUTb MOCT. MOCT — 3TO NpsAMas fopora Yepes NpenATcTBuA
(Hanpumep, oBparn). MokaxnTte apyr Apyry CBOV MOAEN».

NMoaymanTte

JNNabupUVHTbI — 3TO TaKaA Urpa-3aragka, KOTOPYH HYXXHO NPONTW. HazoBuTe apyrve urpbl, rae ectb CTapT v
GUHUW? C KaKMMK NPENATCTBUAMM UMW COXKHBIMY MOMEHTAMW CTANTKMBAOTCA UTPOKN B 3TUX Urpax? YUto
CNlyyaeTcsa, Korfa UrpoK He MOXKET NPONTU TaKyto nrpy? Mouemy Tak BaXKHO 0003HaUUTb CTapT U GUHMNLWL?




Bcerga Hy>HO NpPoBepATb TO, Kak Bbl PAaCMoONIOXMAN NPOorpamMmmHbie 6110KM Ha NaHenu ynpasnexua. MHoraa,
nocne npoBepKkn HeobxoAMMO pacnpepenvTb 6M0KM No-gpyromy. B Kakmx Apyrnx cnyyasx BO3HMKaeT
NoTPe6bHOCTb NPOBEPKN CBOWX AENCTBUIA U UCNpaBieHne ownbok? A B TabUPUHTaX UM HAaCTOMbHbIX UrPax
MO>XHO? BaXXHO N1 NpoBepPATb 1 UCNPaBNATL OWNOKN BO BPeMsA NpoBefeHUs 3KcneprnmeHToB? Mouemy?




TTpoaBUHYTbIE NpOrpaMMHbIE 6510KU

CooTHecuTe 610K CcneBa c ero
onncaHnem cnpaBea

e Yucnosom 6nok

o Luknnueckuin 60k
o Bnok pyHKUUN

e Yrnosoi1 65nok
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[NlocnepoBaTeNIbHOCTb KOAOB
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YyeHuku yxxe nopabotanu c 6nokamu asukeHna Matatalab, a Takke NO3HaKOMUICb C NPOABUHYTHIMU
nporpammHbiMy 6110Kamu. B 3 1 4 ypokax oHu ByayT NCrnonb30oBaTb NocCieAoBaTeIbHOCTb KOAOB, UCMOSb3Ys
YMCNOBbIE, YINOBbIE, LMKINYeCcKre 610K 1 6110KN GYHKUMIA. NA yCnewHoro 3aBepLieHns JaHHOro 651oka
YUYEHMKM JOMKHbI 6yAyT NpuayMaTb FOHOUYHYIO MaLVHY, CO3A4aTb AJIA Hee TPacCy, a TakkKe
3anporpaMMMpPOBaTb MALLVIHY HA MPOXOXAEHME TPACChl.

ﬂ,OI’IOﬂHVITeﬂbeIe MaTepuanbl K 3aaHNAM MOXHO HaNTK B KOHUE 3TOro ypokKa.

OcCHOBHbIEe uenu

» [oHATb paboTy NPOABMHYTbLIX MPOrPaMMHbIX 6I0KOB, 3aNPOrPaMMMPOBATL FOHOUYHYO MaLUNHY Ha
NPOXOXAeHe Tpacchbl.

Lienun ypoka

» Co3paTb FOHOYHYIO MaLUUNHY.
» CospaTb Tpaccy.
» Co3paTtb 1 NPOBEPUTb KOA U3 NPOABUHYTbIX MPOrPaMMHbIX 6/TOKOB.

CraHpapTbl

» ISTE: 1c, 1d; 3d; 4a, 4d; 5a, 5d; 7b, 7c
» NGSS: K-2-ETS 1-1, K-2-ETS 1-2, K-2-ETS, 1-3 3-5-ETS1-2, 3-5-ETS1-3

» CSTA: 1A-CS-01, 1A-CS-02, 1A-AP-10,1A-AP-11, 1A-AP-12, 1A-AP-14, 1A-AP-15, 1B-CS-03,
1B-AP-08, 1B-AP-10, 1B-AP-11, 1B-AP-13, 1B-AP-15, 1B-AP-16

Bpema

» /[lBa ypoka no 60 muHyT

MaTtepuan

Ha rpynny n3 4-x yenosek:
» 1 poboToTexHuyeckmit Habop Matatalab. Micnonb3yemblie B faHHOM YpOKe KOMMOHEHTbI:
» Ynpaenatowas 6awHa




» [laHenb ynpaBneHusA

» Po6ot MatataBot

» bnoku gemxeHus

» Yrnosble 6110Ku

» Yuncnosble 6110KK

» Uuknunueckne 6nokn

» Bnoku ¢yHKuUnN

MnHa gna nenku

LiBeTHOM KapTOH

HoXHuLbI

Knewn n ckotu

OpHopa3oBble CTakaHbl 1 KOHTEMHEPbI AJ1A FOPAYNX HAMUTKOB 1 611104 (ANA Ky30Ba MalUUHbI)
Mapkepbl

BaTmaHbl ona co3gaHma Tpacchl
YueHnyeckme TeTpagn

NMoaroroBKa npenofaBatens

3apaguTe Bce ynpasnaioLwwme 6allHy 1 Bcex poboToB 1 NpoBepbTe paboTy BCEX NPOrPaMMHbIX G/TOKOB.
Co3paiTe Moaenb roHOUYHOM MaLLUHBI A/1A NPUMepa yuyeHrKam. Bo3bMmurTe oJHOpa30BbIli CTaKaH,
HapucyinTe NoboBoe CTEKNO, NepeaHmne 1 3agHve papbl.

[nA Kaxpow rpynmnbl y4eHNKOB:

» Paspainte no poboToTexHnyeckomy Habopy Matatalab c Heo6xoAMMbIMM ANA YPOKa KOMMOHEHTaMK.
» PasnoxwuTe Bce HeobxonMmoe AnA CO3AaHNA FOHOYHON MaLUVHBI.

» KapTa: pucyHOK unv n3obparkeHve Ha NiIoCKon NOBEPXHOCTI BCEW UN YacTX TEPPUTOPUN.

» Yron: pacctosHue (M3mepsaeTca B rpalycax) Mexxay ABYMA nepeceKaloWwyMmcs IMHUAMUN U MOBEPXHOCTAMM
PAAOM, UK B MECTE VX NepeceyeHus.

» Ipapgyc: BennunHa gna nsmepeHus yrna. Kpyr coctaesnset 360 rpagycos.

» CeTtKa: unppobykBeHHoe 0603HaUEHME, MOMOraloLlee HaNT! TOYHOE MeCTO Ha KapTe. O6blYHO, OYKBbI
pacronaratoT Mo ropun3oHTanu, a unudpbl — Mo BEPTUKAN.

» AnropuTtm: Habop NpaBW UK yKa3aHWIA, BbIMOSIHAEMbIX KOMMbIOTEPOM.

» OYHKLMA: MaTeMATMUYECKOEe BblpaXkeHre, B KOTOPOM 3aAeCTBOBaHbl OHO UJIM HECKOJbKO Ymcen, U
rnepemMeHHbIX. MoXeT ObiTb Bblpa)keHO B KauecTBe NocieoBaTeNIbHOCTY UK YpaBHeHUs. Hanpumep, 1 +2 = 3.

» Lukn: nocnenoBaTenibHOCTb MHCTPYKUMIA, KOTOPAa NOCTOSIHHO NMOBTOPAETCHA, NoKa He 6yAeT BbINOSHEHO

ycnosue.
» MapameTp: unCno, KOTOPOE YKa3biBaeT KOMMbIOTEPY CKONbKO pa3 He0OXOANMMO NOBTOPUTL 3aaHHOE
Jencreue. 45




BBepeHne

«Ha roHOYHOI Tpacce MaLLNHbI JOMKHbI MPONTN OrPOMHOE KONMYECTBO MOBOPOTOB. Tpacca YeM-TO MOXoXa
Ha KapTy, TaK KaK B HEl MCMOJb3YTCS MOBOPOTHI U YIiibl. B 3TOM ypoKe Mbl co3A4aMM Ky30B rOHOUYHOM
MaLUViHbI, YyCTAaHOBVM €ro NoBepx poboTa, CO34aANM FOHOYHYIO TPACCy, MO KOTOpOW OyaeT e3anTb Halw
po6oT. [1na TOro, 4Tobbl Hala FOHOYHAA MaLlViHa NPOLUA BCIO TPACCY, Mbl 3aMporpammrpyem ee npu
NMoMoLLY NporpaMmHbIx 6n1okoB Matatalaby».

» O6bBACHNUTE YYEHMKaM, YTO OHM ByayT co3aBaTb Ky30B FOHOYHOW MaLUVHbl U Tpaccy BMecTe.

» [MoKaXuTe yyeHrKam CO3faHHbI BaMU NMPUMeP 1 0OBACHWTE, YTO KY30B JOSIKEH Pa3MeLLaTbCs NOBEPX
po6oTa. O6bACHUTE, UTO He HYXKHO MPUKNENBaTb Ky30B K po6oTy.

» [loBTOPUTE C yUEHNKaMW HanpaBneHne ABMKeHUs. PaccKaXnTe yuyeHrKam, YTO rOHOYHbIe MaLUUHbI MOTYT
coBepLlaTb MOBOPOTHI MOA NtoObIM yriiom (6onblue nnu meHble 90 rpagycoB). [poaeMoHCcTpupyinTe
pacrnono)eHne AaHHbIX MPOrpPamMmMHbIX 6/10K0B. CKaXknTe YYeHMKaM, YTO, BO3MOXHO, OHM 3aXOTAT cO3aaTb
FOHOYHYIO TPACCY C Pa3INYHBIMU YTlamMmu NOBOPOTOB.
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» Paspaiite no ogHoMy po6oTy MatataBot n no ogHOMy N1CTy BaTMaHa Kaxkgow rpynne.

» [loKaXXnTe 1 pacCKaXKMTe YYeHMKaM 13 KaK1x MaTepuanoB oHy 6yayT co3gaBaTb FOHOUYHYO MaLLVHY Y
Tpaccy.

» HanomHuTte yueHrKam, 4TO Ky30B MalLUHbI JOKEH OeBaTbCA NOBEPX POOOTA 1 UTO HE HYXKHO
npuknenBaTtb ero K pobory.

» YyeHuKn camu obcyxgatoT GopmMy Ky3oBa 1 B FOHOUYHOW TPACChl, pacnpeaensaioT mexay cobom
06A3aHHOCTM 1 NPUCTYNaloT K paboTe.

» [MpepnoxuTe yyeHNKam CHavana NnpoBepuTb Kak BefeT ceba poboT Npu CNONb30BaHUMN Pa3ANYHbIX
yrnosbix 6510KoB. [yCTb yueHUKN camm nonpoObytoT pa3nnyHbie BapUaHTbl Y BHECYT M3MEHEHNA B CBOW KOS,

1

Cpes 3HaHMN

«CerogHa Mbl FOBOPWUSI O MPOABUHYTLIX NPOrPaMMHbIX 6/10Kax 1 NPoBepunn Ux B Aenctamm. Mol
yaenunm ocobeHHoe BHMaHe yrnoBbiM 610Kkam, MOTOMY YTO OHV MOMOTatoT Hallel rOHOYHOM
MallVHe BMMCaTbCA B NOBOPOT».

MycTb yyeHMKM OTBETAT Ha cneaytoLme BOnpochl:

» Yo Takoe yron?

» [ToyeMy NOHUMaHME YrNoB TaK BaXKHO AJ1A FOHLNKOB?

» HacKonbKo ycnewHo Bbl CNPaBUANCh € 3TUM 3ajaHnem? Bce nn y Bac cpasy nonyunnocb?

» Y70 6bl Bbl U3MEHUNI B 3TOM MPOEKTe 1 noyemy?

Mocne TOro, Kak y4eHVKM OTBETAT Ha BONPOCHI, MyCTb OHU HAPUCYIOT B CBOVIX TETPAAAX KOA,
KOTOpbIN OHM cocTaBunu. lNonpocute nx HanMcaTb 06 Ux BNeYaTIeHNN OT UCMONb30BaHUA
NPOABMHYTbIX MPOrpPaMMHbIX 6/T0KOB.




BBepeHne

«Mo Mepe Hallero NPOABUXKEHUA MO MUPY NPOrPaMMMUPOBAHKA Mbl HE CMOXXeM 06XoauTbCA 6e3
NCMOJb30BaHNA NPOABMHYTbIX MPOrPaMMHbIX 6710K0B. [poABUHYTbIe NPOrpaMMHble 610K 3TO —
UMKINYECKINE, YNCIOBbIE, YrNoBble 1 6110KM dyHKUMIA. He 3abyabTe, UTo GYHKLMSA, NPY NCNONb30BaHNM C
nporpaMmmMmHbIMi 610Kamu, 06pasyeT NoCNef0BaTEIbHOCTb UHCTPYKLUUN». O6BACHUTE 0COOEHHOCTY
NCNosb30BaHNA 610KOB GYHKLMI 1 TO, Kak OHM 06paMnAoT CTPOKY Koaa. TakKe 06 bACHWTE, UTO anropuTM
OYeHb MOX0XK Ha GYyHKLMIO.

«He 3abyabTe, UTO LMK 3ajaeT KOMMbOTEPY KOMaHAY NOBTOPATb Kakoe-nnbo AencTBre, MoKa He byaeTt
BbIMO/IHEHO YCNIOBME». YKAXKNTE Ha LINKIINYECKNIA BNTOK N HAMOMHUTE YYeHMKaM, YTo AN1A NPaBUSIbHOIo
COCTaBneHnA Koga HeobX0ANMO UCMONb30BaTb OTKPbIBAOLMNIA LUKIMYECKMI 610K B Hayane koga unu
byHKUMM 1 3aKpbiBaloLWMi — B KOHLe. «He 3abyabTe, UTo napameTp — 3TO YMCNIO, KOTOpoe coobLyaeT
KOMMbIOTEPY CKOMbKO pa3 eMy Heobxoammo uto-nnbo caenatby. MNokaxkute yncnosble 6510KN 1
PacCKaXunTe, YTO OHU KPeNATCA CHU3Y APYrUX NPOrpamMmHbIX 6510KOB. «B 3TOM ypoke Mbl MPOAOIKMM
NCNONb30BaHWE NPOABMHYTbIX MPOrpaMMHbIX 6/T0KOB U CO34aANM KOA, KOTOPbIA MOMOXKET HaLleln
rFOHOYHOW MaLUNHe NpoexaTbCA No Tpacce».

B cnyyae Heob6xoaMMOCTY, NOBTOpPMTE GYHKLMUMN U MPUMEPbI UCMOSb30BaHUS MPOABMHYTbIX MPOrPaMMHbIX
6GOKOB.

» Pa3pante no ogHoMy poboToTexHmnyeckoMmy Habopy Matatalab kaxgown rpynne.

» PaspanTte paHee co3gaHHble FOHOYHbIE MalWHbI 1 TPACChbl.

» YUeHVIK/ JOmKHbI 06CyanTb B CBOMX rpynmnax BO3MOXKHble BapuaHTbl CO34aHUA KOAa, YTOObl FOHOYHas
MaLlNHa NPOLUa KPYT UM HECKONIbKO KPYroB.

» MNpepnoXunTe y4eHnKam NCnonb3oBaTb YNCIIOBbIE, LUKANYECKUE BTOKN 1 ONTOKN GYHKLMIA.

» YueHVKM CO3[al0T KOA U NPOBEPAT ero.

» ECnu BO3HUMKIIA OLINOKA, OHW ee NCMPaBNAIoT.

» [lycTb KaxkgadA rpynna nokaxeT CBO MaLLVHY, TPacCy 1 TO, Kak MallHa NPOXOAUT KPYr Ha Tpacce.




Cpe3s 3HaHuUn

«CeroaHs Mbl NPOAOSIKUAN Haly PaboTy C NPOABUHYTLIMU MPOTrPAMMHbBIMU 6JTOKaMM, FOHOUYHbBIMM
MaLUUHaMK 1 Tpaccamu. [Ins NpoXoXaeHWA MalWNHOM MOBOPOTOB Mbl CMOJIb30BasM YIOBble 6/TOKMW».

MycTb y4eHUKM OTBETAT Ha CriefytoLme Bonpochbl:

» Kakue npofBrHyTble NPOrpaMMHble 610K Bbl 3HaeTe?

» KaKue npofBUHYTbIe MPOrpamMMHble 6JI0KM Obifi 0COOEHHO BaXKHbI Af1A NPOXOoXKAeHNUA Tpacchl? Mouemy?
» Kaknm 06pa3om Bbl UCMOMb30BaNv NPOABMHYTbIE MPOrpaMMHble 6/10Kn?

» HackonbKo 6bICTPO BaM YAaNoch co3AaTb HEOOXOAMMBIN KO AN1A NPOXOXKAeHNA Tpacchl?

» YT0 Obl Bbl U3MEHWSIV B CBOEI MaLUVHE 1 Tpacce, YTobbl MPONTLM Tpaccy eLle bbicTpee?

» Y70 BaM NOHPABUSIOCH GOJbLUE BCEFO B 3TOM NPOEKTE?

Mocne Toro, KaK yYeHVKM OTBETAT Ha BOMPOCbI, MYCTb OHV HAPUCYIOT B CBOVIX TETPAAAX FOHOYHYIO Tpaccy,

MaLLUHY 1 KOA, KOTOPbI OHW Ucrnonb3oBanu. MonpocuTe nx HanucaTtb 06 1X BreyaTneHnsax 06 ypoke u
NoAeNUTb UMW C APYTUMIN YYEHUKaMMN.

JononHutenbHble 3agaHNA

CyLLecTBYIOT pa3finyHble BUAbI FOHOYHbIX MALINH. B HEKOTOPbIX TOHKaX y4acTBYIOT rpy30BMKM 1 MaLIVHbI-
aMounbun, KoTopble MOTyT NepeaBUraTbCsa 1 NoBogae, 1 no 3emne. Co3aanTe COBEPLIEHHO HOBYIO FTOHOYHYIO
MalLLUHY 1 Tpaccy. Ha Tpacce MoryT 6biTb BOAHbIE Nperpaabl uiv Kakue-nnbo apyrue npenatcreusa. Mocne
CO3[aHUA MaLWVIHbI 1 TPACCbl TONPOOYNTe NPONTU ee.

DyHKUMOHanbHble 6510KM HecyT B cebe naeto nocnefoBaTenbHOCTU fencTBUiA. [locnegoBaTenbHOCTb — 3TO
onpepeneHHbil NOPAJOK, B KOTOPOM OHO AeNCTBUe criegyeT 3a apyrum. Kakne Buabl nocnegoBaTenbHOCTY
Mbl UCNONb3yeM KaxKabl AeHb? KaneHgapb MCNonb3yeT NocsiefoBaTe/lbHOCTb, B KOTOPOW OAWNH AeHb
cmeHsAeTca gpyrum. Co3aalTe nnakat, B KOTOpoM OyayT oTobpakeHbl pa3nnyHble BUAbI
nocnenoBaTeNibHOCTEN. PacCKaXkmTe HEMHOIO O Kaxkaow.




MoaymanTe

Yrnosble 6noku MatatalLab no3sonsaioT poboTy coBepluaTbh pasfinyHble AENCTBUA, KOTOPbIE HEBO3MOXHO
coBepLmnTb 6€3 HMX. Kak Mbl CMonb3yemM 3HaHUA 06 yrnax B Hallen NOBCeAHEBHOM XU3HM (BO Bpems e3bl
Ha MalUWHe, Urpas B pasfivyHble Urpbl 1 1.4.)7

Yncnosble 6nokn MatatalLab no3BonaioT 3aaaTb KONMYECTBO NOBTOPEHUI OnpeaenieHHOro AeNcTBUS.
Mouemy MHOrAa HeO6XO0AMMO NOBTOPATL OAHO U TO e AencTBue? YTo Obl cyumnoch, ecny 6ol 66110
HEBO3MOXHO COoBepLLaTb MOBTOPbI? B Kaknx cyyasax He06X0AMMO COBepLIaTb NOBTOPEHME AENCTBUIA
(3KCneprMeHTbl, NPOBEpPKa Ha OWNOKM 1 T.4.)7
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3BYK — 3TO BUJ, SHEPT K, CO3AAIOLMINCA KONTebaHUAMI BO3ayXa 1 NPEBPALLAIOLLNIACA B 3BYKOBbIE BOJIHbI,
KOTOpble Mbl CJIbILLNM. 3BYKOBbIE BOJIHbI MEPEAAIOTCA MO BO3AYXY, YePe3 XKUAKOCTM 1 HEKOTOPble TBepAble
maTtepuasnbl. Korga 3BykoBas BOJIHa AOCTUMAET YXa, OHA Bbi3bIBAET BUOPALIMIO TPEX MAIEHbKUX KOCTE,
KOTopas Aasiblue nepeaaeTcs Ha CIyXOBOW HEPB 1 B Hall MO3r. Mo3r o6pabaTbiBaeT 311 KonebaHus,
KOTOpble Mbl MOTOM C/1bILUVM B BUAE 3BYKOB.

Ecnvi roBopuTb 0 My3blKaNbHbIX MHCTPYMEHTAX, TO 3BYK NOABNAETCA, KOrAa My3blKaHT iepraeT 3a CTPYHY,
6beT no 6apabaHy unu gyet B Tpy6Y. YNopanoUeHHbI HA6op 3BYKOB CO3L4aET My3bIKY, @ He YNOopAAOYEeHHbIN
- wym. CKopoCTb BUGpaLMmM onpeaensaeT TOH 3ByKa — BbICOKMI UK HU3KKIA. YacTble 1 GbicTpble BUOpauum
CO3[al0T BbICOKME HOTbI, @ MeANEHHbIE BUOpaLWK — HU3KKE.

B 37Ol cepurn ypOKOB YUYEHMKIM MO3HAKOMATCA C My3blKaJibHbIMM KapToukamu MatataLab. CHauana oHu
nonpo6ytoT HOBblE HaBbIKN HA My3blKaJlbHbIX KapTOUKax, a 3aTeM UM OyaeT NnpeasioxeHo co3aaTb CBOIO
CcO6CTBEHHYIO Menoauio.

[JononHutenbHble MaTepunanbl K 3adaHNAM MOXHO HaNTWN B KOHUE 3TOro ypokKa.

OcHOBHbIe uenun

» [lOHATb NPUHLUMNbBI NCNONb30BaHUA My3blkanbHbix 6510koB MatatalLab.

Llenun ypoka

» [Mo3HakomnTbCA ¢ My3biKanbHbIMKU 6n1okamun Matatalab.
» licnonb3oBaTb My3blKaJsibHble 6/10KK, YTOObI NPOWTY 3aiaHNA My3blKaNbHbIX KapTouYek.

» Co3paTtb COOCTBEHHYIO Meoaunto, UCNONb3yA My3blkanbHble 6nokn Matatalab.

CraHpapTbl

» ISTE: 1d; 3d; 4a, 4d; 5a, 5d; 7b, 7¢

» NGSS: 1-PS4-1,K-2-ETS 1-1, K-2-ETS 1-2, K-2-ETS 1-3, 3-5-ETS 1-2, 3-5-ETS 1-3




» CSTA: 1A-CS-01, TA-AP-10,TA-AP-11, T1A-AP-14,1A-AP 15, 1B-CS-03, 1B-AP-08, 1B-AP-10,
1B-AP-11, 1B-AP-13, 1B-AP-15, 1B-AP-16

Bpems

» [lBa ypoka no 60 muHyT

MaTepuan

» Pa3nnyHble My3blKasibHble MHCTPYMEHTbI: PyYHble TapenKku, TamOypyiHbl, Mapakacbl, 6apabaHb,
TPEYrofbHUKW, KaCTaHbEeTbIl, KOTOKONbYVIKA U T.4.

Ha kaxpyto rpynny u3 4-x yenosek:

» PoboTtotexHuuyeckuin Habop Matatalab. Mcnonb3yembie B fJaHHOM YPOKe KOMMOHEHTbI:
Ynpasnatowana 6aLiHs

MNaHenb ynpaeneHuna

Po6oT MatataBot

ManeHbKre My3blKanbHble 610KM

bonbluve 6nokn menoguin

My3bIKanbHble KapTOUKM

Benbin nuct 6ymaru, 4ToObl HapMCOBaTb PACNONOXKeHNe 6/10KOB

KapaHpawwm

» YueHunyeckune TeTpagu

NMoaroroBKa npenofaBatens

» 3apaguTe BCe ynpasnswoLme 6alHm 1 Bcex poboToB.
» Paznoxute my3sblkanbHble HAbOpPbI.

» PaznoxuTte Bce Heobxoanmoe ansa paboTbl.

» PaspganTe yuyeHuKaM nUx TeTpagu.

» Mys3biKanbHoe npousBefeHmne: PacrnosioXeHne HOT, KOToOpoe Co3gaeT MeNoamIo.

» Horta: ToH 1 ginTenbHOCTb 3BYKa, a TakXKe 0603HaueHne B HOTHOWM rpamoTe.

» TOH: XapaKTepuCTrKa 3ByKa COrnacHO KOmMyecTBy BOCNPON3BOAUMbIX BUOpaLmiA, ObiBaeT BbICOKN U
HU3KUM.

» LWym: HeynopagoUYeHHbIN MOBTOP 3BYKOB, KOTOPbIA MOXHO Ha3BaTb HEMENOAUYHbIM U HENPUATHBIM.

» Menopguma: nocneqoBaTeNibHOCTb HOT, CO34A0WMUX NPUATHBIN 3BYK.




BBepeHne

«Menopus - 3To 3BYKW, uayLime B onpeaeneHHol nociefoBaTeNibHOCTU. [Ina co3gaHns STUX 3ByKOB
KOMMO3UTOPbI UCMOJb3YIOT HOTbI, PAacCTaBAAA UX B PA3fIMYHON NOCNEe[0BaTENbHOCTU. B 3TOM ypoke Mbl
6ynem ncnonb3oBaTb My3blKasbHble 610K/ 1 KapToukn Matatalab ana coctaBneHus menogniny.

Pacnpepenute yueHUKOB B rpynnbl o 6 yenosek. PazganTe M pasnnyHble My3blKaiibHble MHCTPYMEHTbI U
nonpocuTe cbirpatb Ha HUX. [peanoXxumTe Kaxaon rpynmne cbirpaTtb Kakylo-nmbo menoguio.




» PaspawnTte no ogHomy Habopy Matatalab kaxxgon rpynne n3 4-x uenosek.
» [MokaxuTte yueHnkam 6nokn menoguii. MpeanoxmTe yueHnKam 3anporpaMmmnpoBaTb poboTa Ha
BOCMpOV3BeeHne MeNoani, UCNosb3ys 3T 60K,

» [okaxute mysblkanbHble 6noku. O6paTuTe BHYUMaHNe yYeHNKOB Ha BpallatoLleecsa Koneco ¢ undpamm n
00BACHUTE, UTO BpALLEHMNE KONIECA MEHAET TOH HOTbI.

» YUYeHVKM JOMmKHbl 6yayT nonpoboBaTh 3anporpaMmMmnpoBaTh PoboTa, NCMOMb3ya My3blKasibHble 6/10KN.
Pa3paiiTe My3blKaJibHble KQPTOUKMU, MYCTb YYEHWKN BbIMONHAT 3afaHUS, YKa3aHHbIE B HUX.

» Ecnu Bpems nossonset, npeanoxute yueHMKam J06aBUTb YMCNIOBbIE BIOKM.
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Cpes 3HaHMN

«Mbl CbIrpanyi Ha PasfIMUHbIX My3blKaJIbHbIX UHCTPYMEHTAX U NopaboTany C My3blKaJibHbIMY KapTOUYKamMu
MatatalLab ansa Toro, 4toObl CO34aTb MENOAIO».

MycTb y4eHUKM OTBETAT Ha CriefytoLme Bonpochbl:

» UTto Takoe my3bika?

» Yem my3bika oTIMyaeTca ot wyma?

» Ypanocb nu Balen rpynne co3gatb Menoanio Npu NOMOLLN My3blKaJlbHbIX
6nokoB?

» Kakwue 3ByKM BaM yganucb nyulue Bcero?

» U710 Obl Bbl U3MEHMN B 3TOM YpOKe U noyemy?

Mocne Toro, Kak yYeHVKM OTBETAT Ha BOMPOCbI, MYCTb OHM HAPUCYIOT B CBOVIX TETPAAAX My3blKaJibHble
6/10KI, KOTOPbIE OHW UCMOJb30BaNM A1l CO3AaHNA MENOANIA.




BBepeHne

«Kak My3blKa, TaK 1 LIYM BO3HMKAIOT 13-3a [BVXKEHWA 3BYKOBbIX BOJH. 3BYKOBas BOJIHA MOXKET BO3HMKHYTb OT
ynapa no 6apabaHy, a Takxke OT Ba3bl, ynaBLueli Ha nos. Hawle yxo ynaBnvBaeT 3ByKOBble BOJIHbI. B 3ToM
ypoKe Mbl byaem 3KCNeprMEHTUPOBATL C My3bIKOW 1 LyMoM. Mbl 6yaem ncnosib3oBaTb pas3finyHble
My3blKasibHble 670K 1 cO3aaBaTb CBOV COOCTBEHHbIE MEIOAUNY.

» Cnpocute y4eHMKOB O pasHULLE MeXAY LWYMOM U Menoaunein. HecmoTpsA Ha To, uTo oba ABneHnA
CO3Jal0TCA 3BYKOBbIMI BOJTHAMM, My3blKa — 3TO YNOPAZOYEHHbI HAbOp 3BYKOB, a LIYM — HeT.

» I'Ipomrpa|7|Te HECKOJIbKO MPOCTbIX mefnogunn. nyCTb YUYEHUKN XNONakT B TAaKT MYy3blKe, yTOObl MOHATb, UTO 3Ta
menognA 6bina CO3[aHa B pe3ynbTate BOCnponsseaeHnAa ynopagoov4yeHHoro Ha6opa 3BYKOB U HE ABNAETCA

LIYMOM.
» O6bACHWTE YUYeHMKaM, YTO ANA co3haHnA cCOOCTBEHHOM Menogmmn um Heobxoammo paboTaTb BMecTe.

Kaxkmas rpynna nprcTynaeTt K nporpaMmMmnpoBaHmio poboTa Ha BOCNpor3BefeHre 3aayMaHHOM MK
Menoauu.
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» YUeHVKM B CBOUX rpymnnax o6CyXaaloT Menoanto, KOTOPYH OHU XOTAT co3aaTtb. OHM 3anmnCbIBalOT CBOU NAEN
B YUEHUYEeCKMNe TeTpaaM.

» PaspaiiTe Kaxgow rpynne no ogHoMy poboToTexHmyeckomy Habopy Matatalab. YueHukn
3KCMEePUMEHTUPYIOT C My3blKaribHbIMU 6/10KaMM 1 CO3AaI0T 3BYKU, U3 KOTOPbIX OyAeT COCTOATb UX MENOANA.
Kaxpgaa rpynna AoskHa co3aaTb CBOK MeNoAMIo MPU MOMOLLM My3blKalbHbIX 6/10KOB.

» Kaxpas rpynna npeactaBnseT nepen BCeMU NOMYUMBLLNIACA pe3ynbTar.




Cpes 3HaHUN

«B 3TOM 6n10Ke YpOoKOB Mbl 06CyAnNM C BaMy NPOLeCC CO34aHUA 1 My3blK/ 1 CO3anmn COBCTBEHHbIE
MeNnoAnN NPy NOMOLLM My3blKanbHbIX 610koB Matatalab».

[ycTb yYeHUKM OTBETAT Ha cnegyioLme BONPOChI:

Yrto Takoe 3BYK?

Kaknm opraHom yenoBek ClbIWNT 3BYKN?

O6bACHUTE NoYeMy Bbl Ha3BaN CBOKO MENIOANI0 MMEHHO TaK?

Bam noHpaBunacb Bawa menogua? Nouemy?

Y10 Bam 6onbLIe BCEro NOHPaBUIOCh B 3TOM 6510Ke ypokos? [Mouemy?
Y1o 6bl Bbl U3MeHUIN?

MNMocne TOro, Kak YYE€HUKN OTBETAT Ha BONPOCHI, NYCTb OHN HAPUCYKOT NpUMepP TOro, Kak YenoBek CblWNT
3BYKW, a TaKXKe MYy3blKaJlbHble 610KWU, KOTOpble OH NCnonb30Bann anAa co3aaHnA CBOEN Menoanmn.

JononHntenbHble 3agaHNA

Korpa yenoBek cnbIWnT 3BYK — 3TO Ha3bIBA€TCA YyBCTBOM CJlyXa. Y venoBeka ectb 5 YyBCTB: 3peHune, aiyx,
OCA3aHWne, BKYC 1 3arax. Co3panTe nnakar, rge 6y,D,yT HapPNCOBaHbl BCE MATb YyBCTB N1 OPraHbl, KOTOPbIE€ NpKn
3TOM 3a4€MCTBOBAHbI.

B 3TOM 6510Ke YpOKOB Mbl CO3[1aBanu CBOU COOCTBEHHbIE My3blKalibHble Npon3BeAeHna. B Hawen ncropun
6b110 MHOTO 3HAMEHMWTbIX KOMNO3UTOPOB. BbibepuTe 2-3 KOMMNO3MTOPa ¥ CAenanTe NpeseHTaumnio Unm
nnakat 06 X >KU3HW 1 TBOPUYECTBE.

Mpumepbl N3 XN3HK

MoaymanTe

Bo Bpems nrpbl Ha My3blKanbHbIX MHCTPYMEHTaX Mbl CPaBHUBANM 1x 3ByyaHune. Yem Wwmnnkosbie
WHCTPYMEHTbI, HAaNnpuUMep, CKpUMNKa OTAnYaeTca OT AyXOBbIX, Hanpumep Tpybbl? Yem pa3nuuatotca 3ByKy,
n3BeKaemble U3 STUX MHCTPYMeHTOB? Kakne MHCTPYMEHTbI MCNONb3yoTCA BO BPeEMA 3BYyYaHuWA
Knaccmyeckom mysbikn? A Korga urpatoT pok?




Mbl 06Ccyaunnm ¢ Bamu pasHuLy Mexay My3bIKou 1 WwymMmom. Mbl faxke co3fanu cBov CO6CTBEHHble
My3blKabHble MPON3BeAEHNA.

Yem Wwym otnnyaeTca ot My3blkun? [4e Mbl CIbILLKM LWYM B Hallen NOBCeAHEBHOWN XN3HN? MoOXeT n lWwym
ObITb None3eH B Kaknx-nmbo cnyyasax (MoxxapHaa CUrHanM3auus, Wym MaLlnH, Npoes»KatoLwumx no gopore,

Korga yepes Hee nepexomAr)?




MysbIkdnsHbie 60Ku

" HapuCyTe My3blKaJibHbI 610K

brioku menoavu

" HapucynTe 610K menoguin
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AnbbepT SMHLUTEH FOBOPWI, YTO BOOOpaXKeHne BaXkHee 3HaHWIA. BoobpakeHne 1 TBopueckme
CNOCOBHOCTU ABNATCA BaXKHbIMM aceKTaMu B pa3BuTun aeten. leTn MoryT n3yyatb Myup, NpuaymbiBas
pa3nuyHble nctopumn. Heobxoanmo nogaepkmBaTb U pa3BrBaTb BOOOPaXKeHre N TBOpYECKune
CNOCOBHOCTU B €TAX C MasbIX NeT.

B naHHOM 6510Ke YpOKOB yuyeHUKM 6yayT paboTaTb C KOOPANHATHONM CETKOW, MPUAYMAIOT CBOKO
COOCTBEHHYIO0 UCTOPKIO U OTNPABAT PoOOTa B NyTELLECTBME MO UX BblAYyMaHHOMY Mupy. OHK co3paayT
KapTy, NpuayMatoT oaexay Ana poboTa 1 3anporpammmpytoT €ro Ha COBepLUIEHVE Pa3fINYHbIX 1eCTBUIA
Mo Mepe pPa3BUTUA NX UCTOPUN, @ 3aTEM HaNULWYT pacckas 06 ux poboTe-repoe.

HononHutenbHble MaTepunanbl K 3aaHNAM MOXHO HaWTN B KOHLE 3TOrO YpPOKa.

OcHOBHbIe uenn

» [MOHATb NPUHLMUN NCMOMb30BaHUSA KapTbl Y KOOPAMHATHOW ceTKn. Co3aTb COOCTBEHHYIO KapTy
MUpa, NO KOTOPOMY ByaeT nyTewwecTBOBaTb POOOT.

Llenun ypoka

Co3paTb KOOPAVHATHYIO CETKY.

YKa3aTb TOUKU NepeceyeHns, MCnosb3ysa yNnopsaaoYeHHyo napy.
Co3paTb Kof, UToObl POOOT JoLwen JO0 YKa3aHHON TOUKN NepeceyeHus.
O6DBACHWTb BaXKHOCTb MCMOJIb30BaHNA KOOPANHATHOWN CETKWN Ha KapTax.
Co3paTb ofexay ansa pobora.

MpvaymaTb cToputo.

CraHpapTbl
» ISTE: 1¢, 1d; 3d; 4a, 4¢, 4d; 5a, 5¢, 5d; 7b, 7c
» NGSS: K-2-ETS 1-1, K-2-ETS 1-2, K-2-ETS, 1-3, 3-5-ETS1-2, 3-5-ETS1-3

» CSTA: 1A-CS-01, 1A-AP-10, 1A-AP-11, TA-AP-12, TA-AP-14, TA-AP-15, 1B-CS-03, 1B-AP-08,
1B-AP-10, 1B-AP-11, 1B-AP-13, 1B-AP-15, 1B-AP-16

Bpema

» [lBa ypoka no 60 muHyT




Ha rpynny 13 4-x yenosek:

PoboToTexHnueckun Habop Matatalab. icnonb3yembie B fJaHHOM YpOKe KOMMOHEHTbI:
» Ynpasnawouwasa 6alHnA

» [laHenb ynpasneHunsa

» Po6ot MatataBot

» Bnoku gBrXeHunA, Yncnosble, UUKNNYecKne 6n1oKn 1 610KN GyHKLMIA

» Onaru v npenaTcTBuUA

» Kaprta

» Kneiwu ckotu

Benas 6ymara

benas TkaHb

BepeBKu, NeHTOUKM 1 gpyrre matepuanbl, UTobbl JeKOppPoBaTb ofexay poboTa
BaTmaH anAa cosgaHmna KOOpANHATHOM CETKN

1 KoopAMHATHaA ceTKa Ha rpynny

Mapkepbl

MeTpoBas nuHenka

YueHunueckune TeTpaam

MoarotoBKa npenoaaBarensA

3apapuTe BCe ynpasnsawoLme 6alHm 1 Bcex poboTos.

OTmepbTe 1 paspexbTe 6ymary Ha kBagpat 60 x 60 cm.

Pa3meTbTe KBagpaTbl KoopanHaTHoOM ceTkn 10 x 10 cm. (KBagpaTbl AOMKHbI ObITb TAKOroO
e pa3mMepa, 4To 1 Ha KapTe Matatalab).

CnoBapb

KapTa: p1cyHOK nnm n3obpaeHvie Ha NoCKo NOBEPXHOCTU BCEN UM YaCTU TEPPUTOPUN.

Kopa: Habop crieymanbHbIX YKa3aHUM UMW MHCTPYKUWIA 419 KOMMbIOTEPA, KOTOPbIE OH AOKEH BbINONHATD.
CeTKa: UnppobykBeHHOE 0603HAYEHME, MOMOraloLee HaWTU TOYHOE MECTO Ha KapTe. O6bIYHO, OYKBbI
pacrosnaraloT No ropusoHTanu, a uudpbl — NO BEPTUKANN.

KooppauHata: Habop Lmndp, yKa3blBaroLMX TOUHOE NOMOXKeHNe.

» KOOpAVIHaTHaﬂ MNOCKOCTb: IByXMepPHaA NOBEPXHOCTb C ABYMA NepeceKarwmmMmnca

nepneHaNKyNAPHbIMN IMHUAMM, Ha KOTOPbIX HAXOAATCA TOUKM, COMTacHO KoopauHatam X u Y.
YnopagoueHHasA napa: napa ynces, UCnosb3yemblx A8 PacrnonoKeHNs TOUEK Ha KOOPAVHATHON
MAOCKOCTW. YNopsaoUYeHHas napa 3anucbiBaeTcs B Buae (X,y), rae X - 3To KoopanHata X, y - koopauHaTa Y.
TouKka nepeceyeHUNA: TOUKA, rae NepecekarTca Uv CXO4ATCA ABE NINHUN,

67




BBepeHne

«KoopanHaTHaA NIOCKOCTb — 3TO MNOCKasA MOBEPXHOCTb C NepeceKaoLwMmNCA ropru3oHTaIbHbIMN 1
BEPTUKANTbHbIMU IMHUAMUN, HA KOTOPOW PAaCcNofioXKeHbl TOUKM CO 3HaYEHNAMU BEPTUKASIbHBIX U
rOpU30OHTasNbHbIX KOOPAMHAT. MIHOrAa Takyto NNOCKOCTb Ha3biBaloT ceTKoW. OBbIYHO Ha CeTKy
HaHOCATCA 6YKBbI MO rOPU30HTaNM 1 LMPPbI NO BepTUKanu. Mbl 6yaem ncnonb3oBaTb CETKY AnA NOMCKa
ornpegeneHHon TOUKM».

» Paspante Kaxgow rpynne no noaroToBfIeHHOW 3apaHee ceTKe.
» Pa3zpaiite Kaxkgow rpynne no ogHoMy poboToTexHnyeckomy Habopy Matatalab n no ogHonm
KoopAnHaTHon ceTke 60 x 60 cm.

»
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«[lnsi Hayana mbl 6yaem MCnonb3oBaTh 6OJbLUYIO CETKY, HAPUCOBaHHYIO Ha 6ymare. Mbl co3gaanm
KOOPAVHATHYIO CETKY, HanmncaB 6yKBbl MO rOPU30OHTaNK, a unudpbl No BepTrKanu. Mpr noMmoLm Mapkepa
HauHMTe NncaTb UNPPbI ANIA KaXKAOro KBaZpaTa, HauvHasA C BEPXHEro JIeBOro 1 Aanblue BHU3».




«HauHunTe NucaTb 6YKBbI MO FOPU3OHTANN C JIEBOTO HUXKHErO KBafpaTa 1 Jablue BMpaBo».

«BOT, Mbl 1 CO3aann KOOPAMHATHYIO CEeTKY. Tenepb Mbl HaYHeM paboTaTb C yNopsAA0UYEHHBIMY NapaMMm,
KOTOpble MOMOFaloT HaNTV HEOHXOANMYIO TOUKY Ha KapTe. YNopAajoUYeHHaa napa COCTOUT M3 2-X 3HAYEHUI.
OfHO 13 HUX ABNAETCA YMCSIOM, a Apyroe — 6ykBoM. [ocTaBbTe CBOW NpaBbili yKa3aTesbHbIV Nanew Ha
KBafpaT c 6yKBoW «A», a IeBblI YKa3aTeNbHbIN Nanew, Ha KBagpaT ¢ umdpon 2. Tenepb, He OTpbIBas
nanbueB, BeAMTE MX, NOKA OHU He nepeceKyTcA. MecTo, rae oHun conpyTtca (A,2), n 6yaeTt Hawel MCKOMON
TOYKOW NnepeceyeHns. 3HaueHme (A,2) byaeT ABNATbCA YNOPAZOUYEHHON NAPOM UM KOOPAMHATON 3TOW
TOUKU».,

» MNonpocuTe yueHNKOB NepenTn K poboToTexHnueckoMmy Habopy Matatalab v HaliTh Ha KapTe
MatatalLab Touky (B,2). O6cyauTe € yueHnKamMm, 4UTo He0O6X0AMMO caenatb poboTy, UToObI NepenTn 13
TOuKM (A,2) B TOUKy (B,2). Mocne obcyxaeHna yueHNKN JOMXHbI BbiIbpaTb HeobxoanMble 6110KM
ABVXKEHVWA 1 3anporpaMmMmpoBaTb poboTa Ha nepemelleHune n3 Toukm (A,2) B Touky (B,2). HanomHute
yUYeHVKaM, YTOo A4NiA 3anycka Koga Heobxo4MOo HaxKkaTb OONbLUY OpaHXKEBYIO KHOMKY Ha MaHenm
ynpaBfieHuA.

» Ecm HeO6XO,D,I/IMO, Jante y4yeHnKam BpeMA Ha ncnpasneHne OLWNOOK.

» [lyCTb YYEHMKIN HAPUCYIOT B CBOVIX TETPAAAX KOOPAMHATHYIO CETKY M KaK MUHUMYM OfHY TOUKY
nepeceyeHus. [lonpocuTe Nx HanUcaTb UX BNeYaTNIeHUsa OT NPONLEHHOrO YpoKa.

Cpes 3HaHMN

«CeroiHA Mbl paboTanu C KOOPAMHATHOWN CETKOM 1 YNOPAZOUYEHHBIMW Napamum AsA NOUCKA TOUYHbIX
KOOPAWHAT Ha KapTe».

MyCcTb yyeHMKIN OTBETAT Ha CneaytoLme BONpochl:
»
»
»
»
»

Mocne TOro, Kak yY4eHMKM OTBETAT Ha BOMPOCHI, MOMNPOCUTE UX HAPUCOBATb UK ONUCATb B TETPAAAX UX
OnbIT PaboTbl C KAPTAMUN, KOOPAMHATHOW CETKOW 1 MPOrpaMMHbIMU Gl1I0KaMI.

YTto Takoe KoopAMHaTHaA NIOCKOCTb?

M3 yero coctont KoopanHaTHaA ceTka?

Kaknm cumBoniom Bbl 6bl M306pa3nnmv TOUKyY nepeceyeHns KoopanHat?
YTo Bam NOKa3anocCb MHTEPECHbIM B CerogHAWHeM ypoke?

Y70 Obl BbI U3MEHUNN B CEFrOAHALHEM ypoKe? Mouemy?




BBepeHne

«KoopanHaTHaA ceTKka o4YeHb Noxoxka Ha KapTy. CerogHa Mbl byaem paboTaTb C KapTon ropofa Matatalab.
Mbl co3gaanm KOCTIOM Halemy poboTy, a Takxe BbibepeM fiBa MecTa, KyAa emy Hy»Ho bygeT nontu. MNocne
3TOro Mbl HaNULIEM UCTOPMIO O NYTELeCTBUM Hallero poboTay.

» Wcnonb3ys KapTy ropoga Matatalab n po60oTa, yueHVKI co3aaayT He6OMbLIYIO UTPY, PACCKa3bIBAIOLLYIO O
nyTewecTsnm poboTa no Kapre.

» YueHuKm ByayT NCMONb30BaTb Pa3fiMyHbie MaTepuasbl, UTOObl CO3aaTb KOCTIOM AnA poboTa.

» [locne co3paHna KOCTIOMa YUYeHVKM BblbepyT 2-3 MeCcTa Ha KapTe, KyZa Obl OHU XOTenn OTNPaBnUTb PoboTa.
Kaxxgoe mecTo omKHO 6biTb CHabKEHO TOUHbBIMY KOOPAMHATaMM.

Mpr NOMOLLYM NPOrpPamMMHbIX 6TOKOB OHM 3aMPOrPaMMIUPYIOT ABUXKEHUE POOOTA U3 OHON TOUKM B APYTYHO.
YUeHMKIN HanuwyT UCTOPUIO O NyTeLeCcTBUM poboTa, NPUAYMbIBAs, UTO OH fenas B TOM UM MHOM MecTe.
» [lyCTb y4eHUKN pa3birpaloT CBO UCTOPUIO U OTNPaBAT poboTa B NyTelecTBUE.

-




Cpe3 3HaHMN

«Mbl O3V KOCTIOM [/1A Halero poboTa v 3anncany B HalLMX TETPaAAX UCTOPUIO €ro NyTeLwecTBUiM.
MyCcTb yueHMKIN OTBETAT Ha CneaytoLme BONpochl:

YeM noxoxa KOOpAUHATHAA CEeTKA 1 KOOPAUHATHAsA NMIOCKOCTb?
B Kakoro nepcoHa<a Bbl peLunnn npeBpaTnTb poboTa?

Kyaa xogwn Baww po6oT v 4To OH Tam genan?

YT0 Bam 6onbLUe BCEro NOHPABUNOCH B CEFOAHALIHEM YPOKe?
Y10 Gbl Bbl UI3MEHWUNN B CEFOAHALIHEM YPOKE U noyemy?

MNocne Toro, Kak YYE€HNKN OTBETAT Ha BONPOCHI, MONPOCUTE X HAPKNCOBATb NepPCOHa»a, B KOTOPOro OHM
npeBpaTusin CBOeEro po60Ta, a TakKKe MeCTa, KOTOpble OH nNoceTui.

JononHutenbHble 3agaHNA

CerofHA Mbl CO3aBanm KOCTIOM A4J1A po60Ta 13 pa3nyHbIX MaTepuanoB. Bo3bMunTe KapTOHHYIO KOPOOKY,
KoTopas byget uyTb 6onblue, Yem pobOT 1 HapUCYITe Ha Hel NDOOro NepcoHaxa. Micnonb3ynTe pasnnyHble
MaTepuanbl Ans gekopaunm Kopobku. NMotom mbl 6yaem 1Cnonb3oBaTb KOPOOKY B KauecTBe KOCTIOMA As
poborTa.

CerogHsa Mbl ¢ Bamun paboTanu ¢ KoopanHaTHOM ceTKon. Co3aalTe CeTKy C BEPTUKANbHbIMU U
rOPV30HTaNIbHBIMU TNHUAMM Ha 6onbwom nucte bymaru. He 3abyabte npoctaBuTb Ldpbl BAONb
BEPTUKANbHbIX MHUI 1 BYKBbI — BAOJSIb FOPMU30HTaNbHbIX. Co3aaliTe KapTy BbIMbILLIEHHOW CTPaHbl, HAUYMHas
OT ueHTpa Baluen ceTkn. Dopma cTpaHbl MOXKeT 6bITb Nt06as — OT reomeTpuyeckon Gurypol o cunysTa
XMNBOTHOrO. BbibepuTe 2-3 MecTa Ha KapTe CTpaHbl 1 3ajaliTe M TOYHble KOOPAUHATbI.




Moaymante

B 5TOM ypOKe yueHVK1 co3aaBanu KoCTiom a4sisi poborTa.

['Oe ewle NCcnonb3yoTcA KOCTIOMbI 1 3a4em?

B KauecTBe NpMMepPOB MOXHO NPefNoXMTb Napag, UMpK, Teatpbl 1 T.4. [louemy nHorga 6e3 Koctioma
HUKaK Henb3Aa?

Yem KOCTIOMbI OTANYaOTCA OT GOPMEHHON ofexabl?

O6bAcHUTE.

B 3TOM ypoke mMbl npuaymbiBanu UCTopuio o poboTe.

MNouemy nctopum BaxHbl?

Yrto Takoe BoobparkeHme?

BakHO nn BoobpakeHne? MNMoyemy?

Yto 6bl 6bIN0 ecnn 6bl B MUpe He OblNo NCTopuin?

Yt0 661 CNyunnocb ecnv 6ol y ntogert He 66110 BOOOPaXKeHNA AN TBOPYECKUX CNOCOBHOCTENR?
Yem Noxoxkm BOOOpaxKeHne 1 TBOpUYECKME CNOCOOHOCTIN?

O6bAacHuTe.




CeTka MatatalLab

PaccTtaBbTe TOYKMN Ha nepeceyeHnn ABYX 3HaYeHNIN




MpoiguTte Nno ropoay npu nomowm po6oTa,
ynpasnawowen 6awHn 1 NaHenn ynpasieHnA.
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B >KMBOW 1 HEXXMBOW NPUPOAE BOKPYT HAC CYLLECTBYET MHOMO Pa3nnyHbix popm. Dopma — 3TO ovepTaHUA
nnn 065K o6bekTa. Dopmbl BOKPYF HAaC MOTYT ObITb FeOMeTpUYECKUMU (KPYrin, TPeyrofibHUKN, KBagpatbl). B
OCHOBHOM OHV NCMOJIb3YOTCA B 0ObEKTaX, CO3AaHHbIX YeTOBEKOM, Hanpumep, popma 34aHui.
F'eomeTpuryeckme GopmMbl MOXKHO YBUAETb U B >KUBOW NPUpPOAE, HO GOPMbI KUBOI NPMPOAbI Yalle BCero
Ha3blBalOT GUOMOPGHBLIMM, UTO 3HAUUT WKMBbIE». B OTNNUME OT CTPOrNX reoMeTpuUecknx Gopm, 3tm Gopmbl
He 0651afatoT YETKUMUM FPaHULLAMUN U MOTYT U3MEHATLCA B 3aBUCMMOCTM OT LIUKIIA »KU3HW XNBOTO OpraHm3ma.
Men3a)u TaKkKe COCTOAT M3 Pa3NINUHbIX GOPM — 3Be3y MOXXHO BOCMPUHMMATb, Kak NeHTarpamMmmy, a iyHy —
KaK Kpyr.

BUOMOPZHDBIE ZOPMbL FEOMETPUYECKHUE 2OPMbL

B naHHOM 6510Ke YPOKOB yY€HMKM 3anporpaMMmpytoT poboTa Ha pvcoBaHMeE Pas3fiNyHbIX
reometpuyeckux ¢puryp. 3atem 3tn Gpurypbl 6yayT MCNONIb30BaTbCA B KAUECTBE S/IEMEHTOB A1
CO3[aHNA TPEXMEPHOTrO Cafla, KOTOPbIA YYEHVKN CO34aaYT.

ﬂ,OI’IOﬂHVITeﬂbeIe MaTepuanbl K 3aaHNAM MOXHO HaNTK B KOHUE 3TOro ypokKa.

OcCHOBHbIE uenu

» [loHATb NpuHUMN paboTbl NPoABKHYTbIX 6nokoB MatatalLab gna co3gaHus pasnuuHbix

dopm 1 duryp. 76




» Yrnybutb 3HaHUA No paboTe C NPOABUHYTLIMU NPOrPaMMHbIMK 6110KaMMK.
» Co3paTtb cBoU co6CTBEHHbIE PUrypbl M GOPMbI MPY MOMOLLM KapTouek 13 Habopa ANA pUcoBaHUs.

» ISTE: 1d;4a, 4c¢, 4d; 5a, 5¢, 5d; 7b, 7c
» NGSS: K-2-ETS1-1, K-2-ETS1-3, 3-5-ETS1-2, 3-5-ETS1-3

» CSTA: 1A-CS-02, TA-CS-03, 1A-AP-10, 1A-AP-14, 1B-CS-03, 1B-AP-08, 1B-AP-10, 1B-AP-11,
1B-AP-13, 1B-AP-15, 1B-AP-16

Bpems

[Ba ypoka no 60 MnuHyT

MaTepuan

N306paxkeHna reomeTpuyeckmx Guryp n ¢puryp »KMBow Npupoabl (pacneyatanTe nam otobpasute
npv NOMOLLM NPOEKTOPA).

N306parkeHna HECNOXHbIX GUTYpP, KOTOPbIE MOXKHO CO34aTb NPY NOMOLLY reoMeTpuyeckmx euryp.

Ha rpynny u3 4-x yenosexk:

» Pob6oTtoTtexHnuecknin Habop MatatalLab. icnonb3yemble B JaHHOM YypPOKe KOMMOHEHTbI:
» YnpasnaAwowaa 6alHnA

MNaHenb ynpaeneHnsa

PoboT MatataBot

MNepba ona pucoBaHuA

Yumcnosble 6n10Kn

Yrnoble 610Ku

bnoku gBuXeHunA

Lmknnueckue 6nokn

Bnok cnyvariHoro Bbi6opa — C HAPMCOBaHHLIMM UFPaNIbHbIMK KOCTAMM

» KapTouku n3 Habopa ana pucosaHua MatatalLab

» Jlnctbl BaTMaHa — Nprbnn3nTenbHO No 3 N1cTa Ha rpynny
» bBenbin NONyKapTOH — OKONO 6 WTYK Ha rpynny
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» HoXHunupbl
» Mapkepbl
» Knenun ckoty

» [lononHuTenbHble MaTepuanbl:

bnectkun

JleHTa

[anoykm oT MOPOXEHOro
Unnnngpuryeckne nankm gnmHon 30 cm
Bonbwas n wupokaa kopobka

MNecok unu rpasumn

» YuyeHunyecKkne TeTpaau

NMoarortoBKa npenopaBarenA

3apsgunTe BCe ynpasnstoLme 6alliHm 1 Bcex poboToB.

Pa3pgante no ogHoMy poboToTexHuyeckoMmy Habopy MatataLab kaxgoii rpynne.
Pa3panTe yueHnKam Heob6xoaMMbI Ana paboTbl maTepuan.

PaspanTe yueHnkam TeTpagu.

» BrnomopdHbIn: XxnBasa popma Kn3Hu.

» FeomeTpunueckasn popma: Habop ToUeK 1 NNHNIA, COEAUHEHHBIX APYT C APYrOM 1 06pa3yoLWwmx
onpegeneHnHyto ourypy.

» Yron: pacctosHue (M3mepaeTca B rpagycax) mexay AByMA nepecekalowumMmmcsa TMHUAMN U NOBEPXHOCTAMN

PAOOM, N B MECTE X NepeceyeHuns.
» CosBesgue: rpynna 3se3g.
» Bnok cnyuyaiiHoro Bbi6opa: nporpamMmmHbIi 610K, KOTOPbIN BblAAET C/lyyaliHbiM 06pa3om 3HaueHue ot 0 fo 9.




BBepeHne

«Korga mMbl CMOTPUM Ha Bfia/nb WX Ha HOYHOE HEGO, Mbl MOXXEM YBUAETb JIMHMIO FOPU30HTA UK 3BE3Abl C
NYHOW Ha Hebe. Bce 3TO MOXHO 0TOOPa3nTb B KauecTBe pasfinyHbix uryp. B sTom ypoke mbl bygem
NCMosb30BaTb HAOOP ANA PUCOBaHNA 1 CO3[aBaTb GUIYpPbl, U3 KOTOPbIX COCTAaBUM HOYHOW Nen3ax».

» [NokaxunTe yueHnKam reometpuyeckue Gurypbl n GUrypbl U3 XnBOM XU3HW. PaccKaxknte yueHKam unm
NOBTOPUTE C HAMM OCHOBHble reomeTpuyeckune eurypbl. ObcyamTe C yueHUKaMum B YEM CXOACTBO U
pa3nunumve mexay ¢urypamu. Cnpocute y4eHMKOB, e OHM MOTYT BUAETb 3TU GUrypbl B NOBCEAHEBHOM
XKU3HW.

» Paccka)kute yyeHrKaMm, YTo B 3TOM YPOKe OHM ByayT NporpamMmMmnpoBaTb poboTa Ha prcoBaHue
reomeTpuyeckux opuryp.

» YUeHWKM 3aprCcoBbIBaOT GUIypbl 1 MOAMUCHIBAOT UX B CBOMX TETPAAAX.

FEOMETPHUYECKHME EOPMbL

BMOMOPZHBLIE 2OPMbI




» Pa3paiiTte Kaxxgoln rpynne no ogHoMy pobotoTexHmnyeckoMmy Habopy MatatalLab, no ogHomy Habopy

KapTo4eK Ansi pUCOBaHMA 1 MO OAHOMY NTIUCTY BaTMaHa.

» [MonpocuTe yueHNKOB NOCMOTPETb Ha KAPTOUKY C TPEYrofibHUKOM. [TOBTOpPUTE NCMONb30BaHUE LNKIANYECKUX

1 YrnoBbIX 6/I0KOB, TaK Kak OHN HEOOXOAMMbI ANA NPOrpaMMMpoBaHnA poboTa.

» lMoKaxuTe, Kak NPaBUIbHO YCTaHABMMBATb Nepo B poboTa.

PaszpanTe kaxgow rpynne no NMCTy BaTMaHa.

MNonpocuTe yueHNKOB NOBTOPUTb NOCNEA0BaTENbHOCTb KOAA, HAPMCOBAHHYIO Ha KapTOUKe, ANA CO34aHuA
TPeYrofibHNKa. YUYEHNKN AOMKHbI paboTaTb COBMECTHO B CBOMX Fpynnax, YTobbl Bce caenaTb NPaBubHO.
MycTb y4eHUKM BO3bMYT KapTOUKy cO 3Be3gon. CnpocuTe nx Yem OTANYaeTCA NPOrpaMMHbIN Ko 3Be3bl OT
Kofa TpeyrofibH1Ka.

MonpocuTe yYeHNKOB COCTaBUTb KOZ, KOTOPbIN NO3BOAUT POOOTY HapMCOBaTb 3Be3AY. YUEHUKN JOSIXKHbI
paboTaTb B rpynnax, YTobbl CNpaBUTbCA C 3alaHNEM.

Mpepnoxute yyeHKam NO3KCNePUMEHTUPOBATb C YNCSTIOBbIMU 1 YTNIOBbIMY B6N10KaMuy AnA CO3aaHnA ApYyrnx
buryp: KBagpat, NPAMOYTONbHUK, NATUYTONIbHUK U T.4,.

Bce ¢purypbl yueHMKM nepeHecyT Ha INCT BaTMaHa M JONOJHAT PUCYHOK (HapucytoT 3emnto, Hebo,
C0o3Be3a1A), YTOObI MONYUYNSICA HOUYHOW Ner3ax. 80




Cpes 3HaHMN

«Mbl co38anv HOYHOW Nen3axx Npu nomowwm Guryp 13 Habopa Ana pUCcoBaHUA, CO34aHHbIX PO6OTOM.
Y106bl HaprcoBaTb 3TN GUrypbl HAM NOHAZOOUNNCH HaLLKW 3HAHKA 06 yrnax».

MycTb y4eHUKM OTBETAT Ha CriefytoLme Bonpochbl:

Yto Takoe yron? lNouemy yrnbl Ba>kHbl 4na co3gaHua euryp?
Kakne purypbl Mbl co3ganu 1 NOMECTUI B HAaLLl HOYHOW Nen3ax?
Monyunnocb Nn 'y Baluen rpynmnbl CO34aTb GUrypbl 1 HOYHOWN Nen3ax?

»
»
»
» Yt0 Obl BbI MI3MEHWN B CBOEM NEN3aXKe 1 noyemy?

MNocne TOro, Kak yy4eHUKN OTBETAT Ha BOMPOCHI, NYCTb OHW HAPUCYIOT B TeTPagAX CBOM HOYHOW Nen3ax,
NCMNONb30BaHHble GUTYpPbl U ABUKEHNA, KOTOPbIE COBEPLIMA POBOT, UTo6bl co3aaTh 3TK durypsl. NycTb
YUYEHUKU TaKXKe HanuLWyT O CBOUX BNevaTieHnax 06 3TOM YpoKe.




YPOK 10

BBepeHne

Cap - 370 cobpaHue pacTeHUI, KOTOPOE MOXET BKJTIOUaTb B Ce6s LIBETbI, OBOLLM U APYrie BUAbl PacTEHWIA.
Korga Mbl CMOTPUM Ha pacTeHUsi Mbl BUAWM, YTO Y KaX[0oro 13 HMX CBOA ¢popma. B 3Tom ypoke Mbl co3gaanm
TPEXMepPHbI caf C LLBETaMU 1 PaCcTEHUAMYN NPU NOMOLLY Habopa Ans pUCoBaHMA U POBOTOTEXHNYECKOTO
Habopa MatatalLab».

B cnyyae Heo6X04MMOCTY, MOBTOPUTE CO3AaHMeE NPOCTbIX FreoMeTpuueckmx opuryp. NMokaxute yuyeHnKam
NpyMepbl Mofenel, CO34aHHbIX NPV MOMOLLY reomeTpuyeckmx ¢puryp. O6BbACHUTE yUeHUKaM, YTO OHK ByayT
BMecTe co3fiaBatb durypbl npu nomown Matatalab, a 3aTem co3gagyT Ha MX OCHOBE KaKyto-IMb0 KapTUHKY.
HanomHuTe yyeHrKam, 4ToObl OHY 3aNnCbiBan CBOU UAEN PUCYHKOB B TETPafb.

» Pa3panTe Kaxxgow rpynne no ogHomy poboToTexHmyeckomy Habopy MatatalLab n no Habopy 6enoro
nosnyKapToHa.

» OO6DBACHUTE YYEHUKAM, YTO [J/1A BbINOTHEHUA 3TOrO 3ajaHNSA OHU AOMKHbI PaboTaTb COBMECTHO BHYTPM
CBOEV FpynMbl, pacnpeaenus ponun 4NiA KaXkaoro yyacTHUKa KoMaHAabl. KTo-To npepgnaraet naew, KTo-To
3apUCOBbIBAET, 3aTEM BCE COBMECTHO AYMAIOT Haj NPaBUSIbHbIM KOAOM Y UCMPABAAIOT OWNOKY, B Clly4yae
NX BO3HWKHOBEHWA.

» [lpeanoXxute yyeHnKam BOCMOJIb30BaTbCA 6/IOKOM C/TyYaliHOro 3Ha4YeHusA. Ha Hem HapucoBaHbl
urpanbHble KOCTu. MonoXxunTe 3TOT 610K BHK3Y CTPOKU KOJa, yCTaHOBUTE NEPO B pOoOOTa 1 HAXKMMTE Ha
60nbLUYI0 OPaHXKEBYIO KHOMKY 1 CMOTpUTE Kakue Gpurypbl BbIAYT U3-Nog nepa poboTa, KOTopbIN
3anporpaMmMmnpPOBaH Ha ClyJyaliHoe ABUXKeHMe. BbipexxbTe nonyunswmeca Gpurypbil.

G2

» YUeHVKM BbIpeXyT Bce GUrypbl U NPUKNEAT UX Ha NMaNoYKM OT MOPOXKEHHOTO MW UMANHAPUYECKME
nanku 4na co3faHuA TPEXMEPHbIX LIBETOB 1 PpacTeHUI.

» [lo3aBepLieHnn, yueHNKN NOMeCTAT CBOM TBOPEHWA B 60/bLUYy0 KOPOOKY, 3aNONHEHHYIO rpaBrem
WM NEeCKOM JJ1A CO3[aHMA NOMHOLEHHOro caja.




Cpes 3HaHMUN

«CeroiHA Mbl CO3[anu Lenbli cag, NCMosb3ysa KapTOUKN AS1A PUCOBaHUA 1 POOOTOTEXHUYECKNIA Habop

MatataLab. MNpu nomowym Habopa 1 KapToueK Mbl CMOTIN HAPUCOBaTb GUIypbl, U3 KOTOPbIX 3aTeM CO3aanu

LBETbI M PaCTEHMUAY.

[ycTb yYeHUKM OTBETAT Ha cnegyioLme BONpPOoChI:

» Kakue yrnbl Bbl ICNONb30BaNu AnA CO34aHUA CBOMX LBETOB N pacTeHUIN?

» HackonbKko BaXXHO NOHUMaHMe yrnoB Npuv MOAENNPOBAHNN U PUCOBAHUN OOBEKTOB XNBOW NPUPOabI,
Hanpumep, usetos? [Mouemy?

» Ypanocb Ny BaM CO34aTb LBETbI U pacTeHnA? bblno nn 3To 3agaHne CoXKHbIM AnA Bac?

» Y10 Obl Bbl K3MEHMWN B 3TOM YPOKE 1 NoYemy?

Mocne ToOro, Kak YUYEHUKN OTBETAT Ha BONPOCHI, MYCTb OHN HAPUCYIOT B CBOUX TETPaAAX NonyynBLUNECA
pPacTeHNA, Caa N ABUXKEHUA po60Ta. |_|YCTb OHW HannuwyT O CBOEM BNneYvaTneHnn OT NCnoJib30BaHUA

NpPoABUNHYTbIX NPOrpamMMHbIX 6110KOB.

HdononHuTenbHble 3agaHnA

Mbl co3fanv TpeXMEpPHbIN cafl, UCMOMb3ys HaLUKW 3HAHUA 06 yrfiax 1 Co3faBas U3 HUX PasfiMyHble GUrypbi.
3aTem Mbl BbIp€3anu VX 1 MPEBPATUIIM B LBETbI 1 pacTeHUs. Kakme elle 06beKTbl MPMPOobl MOXXHO CO3aTb
MCNONb3ys HalM 3HaHUA 06 yrnax? icnonb3ys yrnosble 6noku n nepo Matatalab, co3painTte gpyrue
06beKTbl NPUPObl. BoipexbTe nonyumnsLumnecs Gpurypbl 1 COCTaBbTe HOBYIO TPEXMEPHYIO KapTUHY. ITO
MOXeT OblTb MOABOAHBIN MUP UM 0O6UTaTENN Nleca.




Mbl co3aanv HOYHO Nen3a, NCNoNb3yAa POboToTEXHNYECKUA Habop Matatalab v kapToukn gna
pucoBaHua. Mpu nomMoLLM NPOABUHYTbIX NPOrpamMmmHbIx 6510K0B 1 nepa MatatalLab co3parite ropHbii
nensaxk N ykpacbTte ero. TpeyrofibHMKN MOXHO UCMONb30BaTb A4J1A rop, a 38e34bl ANA ropHbIX UBeToB. U3
ANVIHHBIX MPAMOYIOfIbHUKOB MOKHO cieflaTb FOpHbIe pyUby N PEKN.

Mopymante

[nAa co3pgaHma co3Be3auii Mbl CNOJb30BaNv PO6OTOTEXHMUYECKUIA Habop MatatalLab. HazoBute co3se3gus,
KOTopble Bbl 3HaeTe? Y1o Takoe co3Be3ausa? ECTb nu uTo-TO obLiee y 3Be34bl U Y cOnHLa? Yto n3yvaet
acTpoHoMumA? YTo Takoe aCTpoHOMUA? BaXKHbl I 3HAHWA O CO3BE3AUAX ANA aCTPOHOMUN?

Mbl co3ganu TpexMepHbIi caf Npv NomoLum poboToTexHnyeckoro Habopa Matatalab. Yto Takoe cag unn
oropog? l'ne Mbl MoXeM nx BUAeTb? KTo 3a HUMK yxaxunsaeT? lNoyemy Heobxoamnmo 3ab60TuTbCs o
pacTeHusx B cagy unm oropopge?




Hapucyinre semsnio, Hebo n
co3Be3auna, NCNosib3yn
nmerowmeca purypboil




Hapucyinrte uBetbl n
pacTeHmnA
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PoboToTexHnuecknit Habop MatatalLab oueHb NOxoX Ha HacToNbHYO Urpy. Korga urpatot B HaCTOMNbHYIO
Urpy, UrPOKM NOJb3YOTCA CreLuanbHbIMM NpaBunamm, YTobbl nepeBrraTtbCAa OT OAHOr0 KBagpaTa K
apyromy. Ksagpatbl NOns HACTONbHOMN Urpbl, 06bIYHO, OAHOIO Pa3mepa, a UrpokaM Heo6XxoaNMO
nepeasuratb cBou GuLWKKU, 4TOObI NPONTY BCe KBagpaTbl M 4ob6paTbca Ao GMHMLIA.

B 3TOM 6n0Ke YPOKOB YUEHMKN CO34aAYT HACTONbHYIO UTpy. YTOObI CAenaThb 3TO, OHM BblIOEPYT TEMY UIPbl,
co3faayT ee, 0603HauaT CTapT U GMHMLL, a@ TaKXKe HaNuWyT NpasBuna Urpbl. B kauectse ¢puiiek 6yaet
ncnosnb3oBaTbcA poboT MatataBot.

B KOHLie JaHHOrO 6/10Ka YPOKOB YYEHUKM CaMu BbIGEPYT NPOEKT, Haf KOTOPbIM OHYK XOTAT paboTaTb. ITO
MOXET OblTb CBA3aHO C KAPTOUKaMM A1 PUCOBaHNA, My3blKaflbHbIMM KapTOYKaMK, KYKOJIbHOE
NpenCTaBNeHUs, YTO-TO CBA3AHHOE C NPUPOAONA, [NaBHOE, YTOObI yUEeHVKIM CaMi BbIOpanu 1 Co3aanm CBOM
NPOEKT.

JononHutenbHble MaTepuanbl K 3adaHNAM MOXHO HaNTKN B KOHLE 3TOro ypokKa.

OcHOBHbIE uenun

» Co3paTb HAaCTONbHYIO UFPY, UCNONb3YA NPOABMHYTbIE NPOrpammHble 6nokm Matatalab.

Co3faTb HAaCTOMNbHYIO UFPY C UFPOBbIM MOJIEM, MPaBUNaMU, GULLIKAMM, CTAPTOM U GUHULIEM.
MpraymaTb KocTiom gna pobota Matatabot.

Mcnonb3ys nporpammHbie 6510KM, MPOBeCT poboTa Mo MrPOBOMY MOS0 A0 GUHMLLA.
BbI6paTb 1 peann3oBaTb NPOEKT.




» ISTE: 1c¢, 1d; 3d; 4a, 4¢, 4d; 5a, 5¢, 5d; 6¢; 7b, 7¢

» NGSS: K-2-ETS1-1, K-2-ETS1-3, 3-5-ETS1-2, 3-5-ETS1-3

» CSTA: 1A-CS-01, TA-CS-02, 1A-CS-03, TA-AP-10, TA-AP-11, 1A-AP-12, 1A-AP-14, 1A-AP-15, 1B-CS-03,
1B-AP-08, 1B-AP-10, 1B-AP-11, 1B-AP-13, 1B-AP-15, 1B-AP-16

» /[lBa ypoka no 60 muHyT

» Ha rpynny n3 4-x yenosek:

» PoboTtoTexHnueckuin Habop MatatalLab. Micnonb3yemble B JaHHOM YpOKe KOMMOHEHTbI:
Ynpasnsatowasn 6aiHaA

MNaHenb ynpaeneHus

PoboT MatataBot

MNepba gna pucosaHuA

Bnok cnyuaiHoro Bbibopa — C HAPMCOBAHHBIMUN UFPaANIbHBIMK KOCTAMU
KapTouku ana pucoaHna Matatalab

My3bikanbHble KapTouky Matatalab

Habop ana pucosaHua MatatalLab

MNOTHbIN KaPTOH

Benas 6ymara

Knen nnm ckoty

HoHunLbl

Kopobka n3-nog obysu

Mapkepbl

BatmaH

YueHnyeckume TetTpaam

NMoaroroBKa npenopaBatens

» 3apAaguTe Bce ynpasnaiowme 6awHn n Bcex poboToB.
» Paspaiite Bce Heobxoaumoe ans ypoka.
» Paspante TeTpaan.



KapTa: pycyHOK 1nun n3obpakeHune Ha NiIoCKOM NOBEPXHOCTY BCEWN U YaCTU TEPPUTOPUN.
Yron: pacctosHue (M3mepAeTca B rpagycax) mexay AByMA nepeceKkalownmmnca IMHUAMN Unn
NOBEPXHOCTAMM PALOM, NN B MECTE NX NepeceyeHmns.

CeTKa: undpobykBeHHOe 0603HaUeHNe, NOMOratoLee HanT TOYHOe MecTo Ha KapTe. OBObIYHO,
6yKBbI pacrnonaratoT No ropun3oHTanu, a undpbl — N0 BEPTUKANN.

DyHKUMA: MaTeMaTUECKOE BblpaKeHNe, B KOTOPOM 3afeNCTBOBaHbI OQHO MM HECKOJTbKO
yncen, Un nepemMeHHbIX. MoXeT 6bITb BblpaXeHO B KayecTBe NocsiefoBaTeIbHOCTY U
ypaBHeHuA. Hanpumep, 142 = 3.

AnropuTtm: Habop NpaBWN NN YKa3aHWUI, BbINOMHAEMbIX KOMMbIOTEPOM.

Limkn: nocnenoBaTelbHOCTb UHCTPYKLUIA, KOTOPAs NOCTOAHHO NOBTOPAETCA, MOKa He byaeT
BbIMOJIHEHO YC/IOBME.

MapameTp: Uncno, KOTOPOe YKa3blBaET KOMMbIOTEPY CKONIbKO pa3 He0H6XoAMMO NOBTOPUTb
3a/laHHOE AencTBMe.

HactonbHasa urpa: urpa, B KOTopon Gpurypbl nepemeLLaoTca no MrpoBOMY MO0 COMNacHo

3alaHHbIM NpaBWJiaM.




YPOK 11

BBepeHne

«HaBepHoe, Bce Mbl KOrga-nmbo urpanv B HaCTONbHbIe UTPbI? Y BCEX HACTONbHbIX UIP eCTb 0bLwme YepTbl —
3TO KpacoyHOe UrpoBoe NoJe, KBaapaTbl ABUKEHUA, MPYMEPHO OHOTO pa3mepa, GULLKK, CTapT U GUHWLLL
B HacToNbHbIX Urpax eCcTb NPaBUsIa, KOTOPbIE YKa3biBalOT, YTO HEOOXOAMMO CAeNaTb As YCMeWwHOro
NPOXOXAEHUA UrPbl. B HEKOTOPbLIX UTPaX Mbl AOMXKHbI OTBEUYATb Ha BOMPOCHI, PeLLaTb 3aragku Unm
npoxoanTb UcnbiTaHus. Nobegntenem cCUNTAaETCA UTPOK, KOTOPbIV NepBbIM AoLlen Ao duHuwa. B 3Tom
YPOKe Mbl CO3[1aZiiM HAaCTOJIbHYIO UTPY 1 3anporpaMmMmpyem poboTa Ha ee MPOXOXKAEHUEY.

» [loroBopuTe C yYeHMKaMM O HACTOJIbHBIX UFPax 1 NPUBEANTE HECKONbKO NPUMEPOB Pa3NIMUHbIX UTpP.
MoKaXXnTe NpPUMepPbl HACTOJbHBIX UIP U CMPOCKTE, UTO Y HUX obLero.

YYeHUKn co3gapyT COOCTBEHHYIO HAaCTONbHYIO UTPY 1 3aMpPOrpaMmMIpyIoT poboTa Ha ee MPOXoXKAeHMe.

» PaspainTte Bce HeOOXOAMMON ANA CO3AaHMA HACTONBHOM UTPbl. YUEHUKN [OMKHbI CAeNaTb KOPOOKY Ans
XPaHeHUA Urpbl, camy Urpy, pasykpacuTb NrpoBoe nore.

» O6cyanTe BMeCTe yYeHNKamMmy TeMbl HACTONbHbIX UTP.

» HanoMHuTe yyeHnKam, YTo KBagpaTbl UFPOBOro NOJA AOMKHbI COOTBETCTBOBATL Pa3Mepam KBajpaToB
kapTbl MatatalLab (10 x 10 cm.).

» [locne TOro, Kak yyeHuKn co3gayT HaCTONbHYIO UFPY AanTe UM Bpems cbirpatb B Hee. OHN [OMKHbI
HanucaTb Kof, KOTOPbI MOMOXET po6oTy AoNTK J0 PpUHMLIA.




Cpes 3HaHMN

«Mbl CO3AaNnV HaCTONBHYIO UTPY U NPUAYMANM ANA Hee NpaBunar.

MycTb y4eHUKM OTBETAT Ha CriefytoLme Bonpochl:
»
»
»
»
»

Mocne TOro, Kak Y4eHMKM OTBETAT Ha BONPOCHI, MYyCTb OHU HAPUCYIOT B TETPAAAX NPUAYMAHHYIO UMW UTPY 1
YacTK, U3 KOTOPbIX OHA coCcToUT. [lonpocuTe yUeHNKOB HanmncaTb 06 Mx BNeYaTeHNaX OT YpokKa.

3 yero coctouT HacTonbHaA urpa?

Mouemy Ba>KHO yCTaHOBUTb NMpaBwsia Urpbl?

YT0 HYXHO cienaTtb, YTo6bI BbIrpaTb B Urpe?

Yto Bam 60sbLLE BCEFO MOHPABUIOCH BO BPEMS 3TOr0 ypoKa?
Yt0 6bl Bbl UI3MEHWNN B CBOEN Urpe 1 noyemy?




YPOK 12

BBepeHne

«Y Ka[10ro 13 Hac ecTb CBOV MHTepPEeChl. Mbl YTO-TO M06VM fenaTtb, a UTO-TO He No6uM. MIHoraa Hawwn
WHTEepechbl COBMaAaloT, a UHOTAA HeT. B 3Tom ypoke Bam NpeacTonT caMuUm BblOpaTb MPOEKT, KOTOPbIN Bbl
NoToM ocyLlecTBuTe. KOHEUHO XKe, AN1A 3TOro BaM NOHazobumTca poboToTexHMuecknii Habop Matatalab».

CocTaBbTe CNMNCOK TeM, U3 KOTOPbIX YYEHUKIN MOTYT Bbi6paTb NpoeKT. [ToMrMO co3aaHnA caMoro NpoeKTa,
YUYEHMKM JOMXKHbI OyayT npuaymatb NCTOPUIO K HEMY.

BapuraHTbl NpoeKToB:

caenatb pasninyHble reomeTpuyeckne Gurypbl npy nomoLum Habopa Ana prcoBaHus,
Bblpe3aTb MX, CO34aTb U3 HUX KAPTUHKM N HaKNenTb Ha BaTMaH

C03AaTb My3blKaJibHOe npounssefeHne

pasbirpatb CLEHKY

YCTPOUTb KYKOJIbHOE MpefCcTaBreHne

Co37aTb NPOEKT, NOCBALLEHHbIN npupoae

B 3TOM 3afjaHNV YYEHUKIM MOTYT NpuaymMaTb CBOV COOCTBEHHBIN MPOEKT,
OT/INYAOLWNINCA OT NPeASIOKEHHDIX Bbllle BapUAHTOB.

HanomHute yYe€HNKaM, YTO OHW OOJIXKHbI UCNONIb30BATb pO6OTOTeXHI/I‘-IeCKI/II7I Ha6op MatatLab B cBOeM MPOEeKTE.

KYKOMNbHbIN TEATP

MY3bIKANIbHOE NPOU3BELEHUE




Hanpumep, y4eHMKM MOTyT co3aaTb pas3nnyHble GUrypbl Npu NOMOoLLM YrIoBbIX 6/T0KOB, Bblpe3aTb UX U
caenatb KyKosn s KyKonbHoro TeaTpa. Gurypbl Takxke MOXKHO MCMONb30BaTb AJ1A Aekopauuii. Bce
bUrypbl MOXXHO HaKNenTb Ha MIOTHbIN KAPTOH, @ B KAUeCTBE MaBHOIo repos UCMNosib3oBaTb poboTa

MatataBot, nepeogeTtoro B KOCTioM.

» [lycTb Kaxaas rpynna paccKkakeT NpenoaaBaTesiio O CBOEM NPOEKTe, YTO6bl OH CMOT 0becrneynTb BCe
HeoOXOoANMOe ANA OCYLECTBEHNA NPOEKTa.

» YyeHuKaM fagyT BPeEMA Ha CO3[aHMe NPoeKTa.
YUYEeHUKN MOTYT [laXke 3aCHATb NPOLIECC CO3AaHUSA MPOEKTa.

Kaxpas rpynna gomkHa 6yaeT npefcTaBuTb CBON GUHANBHBIN NPOEKT.

Cpes 3HaHMN

Kakzan 13 rpynn Bblbpana NpoeKT, KOTOPbI OHA XO4eT NPeACTaBUTb.
MycTb y4eHUKM OTBETAT Ha CriefytoLme Bonpochl:

» Kakow Bbl BbiOpanu npoeKt?

» Y10 Bam 6onblue BCEro MOHPABUIOCh B 3STOM NpoeKTe?

» Kaknm o6pa3om Bbl 3aeCTBOBaNN POOOTOTEXHNYECKMIA HABOP B CBOEM NpoeKTe?
» Y710 6bl Bbl U3MEHUNIV B NPOEKTE 1 noyemy?




MNMocne Toro, Kak YUYEHUKN OTBETAT Ha BONPOCHI, MyCTb OHUN HAPUCYIOT CBOU NPOEKTbI B TETPAAAX N NOAENATCA
BrevyaTneHnAmm ob nx co3aHnn.

[lononHnTenbHble 3afaHNA

Bce Mbl KOrga-To Urpanu B HaCTosbHble Urpbl. HO MOMMMO HACTOMbHBIX CTb eLle MHOFO APYruX Urp.
MpwvaymariTe Urpy 1 He 3abyfbTe BKNIOUNTL B Hee po60TOTEXHNYECKMI Habop Matatalab. 3To MoxeT 6biTb
KapTOYHasA Mrpa Ha 3HaHWe Pa3NIMYHbIX MPOrpamMmmMHbIX 610KOB Habopa. MNoaymaiiTe, UTo Bam MHTepecHee
BCEro 1 Ha OCHOBE 3TOro CO3AalTe eLle OAVH NPOEKT.

Ecnun Bbl yBNeKaeTecb KMHO, BO3MOKHO Bbl 3aX0TUTE CHATbL Gpunbm ¢ poboTom MatataBot B rnaBHowm ponu.

Ecnu Bam MHTEPECHbDbI )KNBOTHbIE, Bbl MOKETE CO34aTb KapTy [J.)KyHI'J'IeVI nnn CcaBaHHbI N PAaCNONOXNTb Ha Hewn
c|>|/|rypb| O6VITaIOLIJ.I/IX TaM XNBOTHbIX.

Ecnum Bbl B Kypce BCeX MOAHbIX TEHAEHLWIA B OfeXAae, CO3[anTe CBOEMY POOOTY Lenbiii rapaepob u
npuayManTe NCTOPUIo, rae OH XOAMUT MO MarasnHam 1 COBepLUAET NOKYMKN.

Camoe rnaBHoe, YtobbI NPOEKT 6bln1 Bam NHTEpecCeH.

MNopgymante

/IrpoBoe none HacCTONbHbIX UIP Pa3feNieHo Ha KBagpaTbl, MO KOTOPbIM NepeaBuraoTcsa Guiuku. Yem
NrPOBOE MNoJie MNOXOXe Ha KapTy? B uem cxoxkecTb NrpoBoro nonda 1 Kaptol MatatalLab? HyxHa nu
KOOpAUHATHasA ceTka urposomy nosto? MNMouemy?

Bbl camu BbIGUpanu naeun ans GUHaNbHOro NpoekTa.

Moyemy Tak BaXKHO YMeTb AieflaTb BbIOOP 1 AaBaTb APYrM NpaBo BblbMpaTb? Kak Obl Bbl cebs UyBCTBOBANU,
ecnv 6bl BaM He [1JaBanu BO3MOXXHOCTb BblOMpaTb? EC/IM Bbl MOXeTe MPUHNMATD PELLIEHME NPU CO3AaHNN
NPOEKTa, OH BaM KaXeTcs MHTepecHee? Mouemy?




HactonbHas urpa

TTnaH

TTpasuna TTpumepsbr pullek




Au3auH HacTonNbLHOU UrpsbL
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